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(57)Abstract: 

PROBLEM TO BE SOLVED: To two-dimensionally uniformize 
optical characteristics of optical members such as light 
transmission characteristics of a color filter, color displaying 
characteristics of a liquid crystal device, light emitting 
characteristics of an EL(electroluminescence) light emitting face 
or the like. 

SOLUTION: The method for manufacturing the color filter 
consists of manufacturing the same prepared by aligning a 
plurality of dot shaped filter elements 3 on a substrate 12. While 
principally scanning the substrate 12 in X-direction with an inkjet 
head 22 having a nozzle row 28 composed of a plurality of nozzles 
27 aligned in a row shape, filter materials are selectively 
discharged from a plurality of the nozzles 27 and filter elements 3 
are formed on filter element regions 7. A plurality of the nozzles 
27 are divided into a plurality of groups and the principal scanning 
is repeated two or more times by subsidiarily scanning the inkjet 
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head 22 in Y-direction with a distance 6 so as to make these nozzle groups scan the same part of the 
substrate 1 2 in duplication. 
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CLAIMS 



[Claim(s)3 

[Claim 1] It is the manufacture approach of a color filter of manufacturing the color filter which arranges 
two or more filter elements and changes on a substrate. The Inkjet head with which it has the nozzle 
train which arranges two or more nozzles to seriate, and changes, and comes to divide this nozzle train 
into two or more groups, and the process which moves one side of said substrates to a main scanning 
direction to another side, So that the process which breathes out a filter material alternatively from said 
two or more nozzles, and forms said filter element on said substrate, and some each aforementioned 
group [ at least ] can scan the part with said same substrate to said main scanning direction The 
manufacture approach of the color filter characterized by providing the process to vyhich vertical 
scanning of either said ink jet head or said substrates is carried put to another side. 
[Claim 2] The manufacture approach of the color filter characterized by carrying out vertical-scanning 
migration of either said ink jet head or the substrates to another side by the die length of the integral 
multiple! said nozzle grpup*s verticaj-scanning lay length in claim 1. 

[Claim 3] It is the manufacture approach of the color filter characterized by said nozzle train inclining to 
said direction of vertical scanning in claim 1 or claim 2. 

[Claim 4] It is the manufacture approach of the color filter characterized by said vertical-scanning 

movement magnitude delta being delta**(Lyn) costheta when setting to theta the include angle at vyhich 

n and said nozzle train accomplish the number of said nozzle groups formed of L and said division in said 

nozzle queue length with said direction of vertical scanning in any one of claim 1 to claims 3. 

[Claim 5] It is the manufacture approach of the color filter characterized by not making ink breathe out 

from some nozzles. for both ends of said nozzle train in any one of claim 1 to claims 3. 

[Claim 6] It is the manufacture approach of the color filter characterized by said vertical-scanning 

movement magnitude delta being de!ta**(Lyn) costheta when setting to theta the include angle at which 

n and said nozzle train accomplish the number of said nozzle groups formed of L and said division in the 

die length of the part except the both-ends nozzle made not to make said ink breathe out among said 

nozzle trains in claim 5 with said direction of vertical scanning. 

[Claim. 7] It is the manufacture. approach of the color filter characterized by breathjng out the filter 
material of a color which is mutually different from the nozzle train of each ink jet head while two or 
more said ink jet heads are prepared in claim 1. 

[Claim 8] It is the manufacture approach of the color filter characterized by breathing out said filter 
material of a color which is mutually different from each aforementioned nozzle train while said nozzle 
train of plurality [ head / said / ink jet ] is established in claim 1. 

[Claim 9] It is the manufacturing installation of a color filter which manufactures the color filter which 
arranges two or more filter elements and changes on a substrate. The ink jet head with which it has the 
nozzle train which arranges two or more nozzles to seriate, and changes, and comes to divide this 
nozzle train into two or more groups. An ink supply means to supply a filter material to this ink jet head, 
The horizontal-scanning driving means which moves either said ink jet head or said substrates to a main 
scanning direction to another side. The vertical-scanning driving means which moves either said ink jet 
head or said substrates in the direction of vertical scanning to another side. The nozzle regurgitation 



central means which controls the regurgitation of the ink from said two or more nozzles, So that it may 
have the horizontal-scanning control means which controls actuation of said horizontal-scanning driving 
means, and the vertical-scanning control means which controls actuation of said vertical-scanning 
driving means and some each aforementioned group [ at least] can scan the part with said same 
substrate to said main scanning direction The manufacturing installation of the color filter characterized 
by carrying out vertical scanning of either said ink jet head or said substrates to another side. 
[Claim 10] It is the manufacture approach of liquid crystal equipment of having the color filter which 
arranges two or more filter elements and changes on the substrate of the pair which pinches liquid 
crystal, and one [ at least ] substrate. The Inkjet head with which it has the nozzle train which arranges 
two or more nozzles to seriate, and changes, and comes to divide this nozzle train into two or more 
groups, and the process which moves one side of said substrates to a main scanning direction to 
another side, So that the process which breathes out a filter material alternatively from said two or 
more nozzles, and forms said filter element on said substrate, and some each aforementioned group [ at 
least ] can scan the part with said same substrate to said main scanning direction The manufacture 
approach of the liquid crystal equipment characterized by providing the process to which vertical 
scanning of either said ink jet head or said substrates is carried out to another side. 
[Claim 1 1] In the manufacturing installation of liquid crystal equipment which has the color filter which 
arranges two or more filter elements and changes on the substrate of the pair which pinches liquid 
crystal, and one [ at least ] substrate The ink jet head with which it has the nozzle train which arranges 
two or more nozzles to seriate, and changes, and comes to divide this nozzle train into two or more 
groups. An ink supply means to supply a filter material to this ink jet head. The horizontal-scanning 
driving means which moves either said ink jet head or said substrates to a main scanning direction to 
another side, The vertical-scanning driving means which moves either said ink jet head or said 
substrates in the direction of vertical scanning to another side. The nozzle regurgitation control means 
which controls the regurgitation of the ink from said two or more nozzles. So that it may have the 
horizontal-scanning control means which controls actuation of said horizontal-scanning driving means, 
and the vertical-scanning control means which controls actuation of said vertical-scanning driving 
means and some each aforementioned group [ at least ] can scan the part with said same substrate to 
said main scanning direction The manufacturing installation of the liquid ci^stal equipment characterized 
by carrying out vertical scanning of either said ink jet head or said substrates to another side. 
[Claim 1 2] In the manufacture approach of EL equipment that each arranges two or more picture 
element pixels containing EL luminous layer on a substrate, and changes The ink jet head with which it 
has the nozzle train which arranges two or more nozzles to seriate, and changes, and comes to divide 
this nozzle train into two or more groups, and the process which moves one side of said substrates to a 
main scanning direction to another side. So that the process which breathes out EL luminescent 
material alternatively from said two or more nozzles, and forms said EL luminous layer on said substrate, 
and some each aforementioned group [ at least ] can scan the part with said same substrate to said 
main scanning direction The manufacture approach of EL equipment characterized by providing the 
process to which vertical scanning of either said ink jet head or said substrates is carried out to another 
side. 

[Claim 13] In the manufacturing installation of EL equipment with which each arranges two or more 
picture element pixels containing EL luminous layer on a substrate, and changes The ink jet head with 
which it has the nozzle train which arranges two or more nozzles to seriate, and changes, and comes to 
divide this nozzle train into two or more groups. An ink supply means to supply EL luminescent material 
to this ink jet head, The ink jet head with which it has the nozzle train which arranges two or more 
nozzles to seriate, and changes, and comes to divide this nozzle train into two or more groups. An ink 
supply means to supply said EL luminescent material to said ink jet head. The horizontal-scanning 
driving means which moves either said ink jet head or said substrates to a main scanning direction to 
another side, The vertical-scanning driving means which moves either said ink jet head or said 
substrates in the direction of vertical scanning to another side. The nozzle regurgitation control means 



which controls the regurgitation of the ink from said two or more nozzles. So that it may have the 
horizontal-scanning control means which controls actuation of said horizontaHscanning driving means, 
and the vertical-scanning control means which controls actuation of said vertical-scanning driving 
means and some each aforementioned group [ at least ] can scan the part with said same substrate to 
said main scanning direction The manufacturing installation of EL equipment characterized by carrying 
out vertical scanning of either said ink jet head or said substrates to another side. 
[Claim 14] In the control unit of an ink jet head used in case the optical member which arranges two or 
more color patterns and changes on a substrate is manufactured The ink jet head with which it has the 
nozzle train which arranges two or more nozzles to seriate, and changes, and comes to divide this 
nozzle train into two or more groups, An ink supply means to supply a filter material to this ink jet head, 
The horizontal-scanning driving means which moves either said Inkjet head or said substrates to a main 
scanning direction to another side. The vertical-scanning driving means which moves either said Inkjet 
head or said substrates in the direction of vertical scanning to another side. The nozzle regurgitation 
control means which controls the regurgitation of the ink from said two or more nozzles, So that it may 
have the horizontal-scanning control means which controls actuation of said horizontal-scanning driving 
means, and the vertical-scanning control means which controls actuation of said vertical-scanning 
driving means and some each aforementioned group [ at least ] can scan the part with said same 
substrate to said main scanning direction The control unit of the ink jet head characterized by carrying 
out vertical scanning of either said ink jet head or said substrates to another side. 
[Claim 1 5] It has the nozzle train which is an approach for carrying out the regurgitation of the 
ingredient to an object, arranges two or more nozzles to seriate, and changes. The head with which it 
comes to divide said nozzle train into two or more groups, and the process which moves one side of said 
objects to a main scanning direction to another side. So that the process which carries out the 
regurgitation of the ingredient alternatively toward said object from said two or more nozzles, and some 
each aforementioned group [ at least ] can scan the part with said same substrate to said main scanning 
direction The regurgitation approach of the ingredient characterized by providing the process to which 
vertical scanning of either said head or said objects is carried out to another side. 
[Claim 16] The regurgitation approach of the ingredient characterized by repeating said horizontal 
scanning two or more times, and performing it in claim 15, carrying out vertical-scanning migration of 
either said head or an object by the die length of the integral multiple said group's vertical-scanning lay 
length. 

[Claim 17] It is the regurgitation approach of the ingredient characterized by being arranged and 
becoming so that said two or more nozzles may incline to said direction of vertical scanning in claim 15 
or claim 16. 

[Claim 18] It is the regurgitation approach of the ingredient characterized by said vertical-scanning 
movement magnitude delta being delta**CL/n) costheta when setting to theta the include angle at which 
n and said nozzle train accomplish the number of said groups formed of L and said division in said nozzle 
queue length with said direction of vertical scanning in any one of claim 15 to claims 17. 
[Claim 19] It is the regurgitation approach of the ingredient characterized by not making an ingredient 
breathe out from some nozzles for both ends of said nozzle train in any one of claim 15 to claims 17. 
[Claim 20] It is the regurgitation approach of the ingredient characterized by said vertical-scanning 
movement magnitude delta being delta**(L/n) costheta when setting to theta the include angle at which 
n and said nozzle train accomplish the number of said nozzle groups formed of L and said division in the 
die length of the part except the both-ends nozzle made not to make said ingredient breathe out among 
said nozzle trains in claim 19 with said direction of vertical scanning. 

[Claim 21] The head with which it has the nozzle train which is regurgitation equipment of the ingredient 
for carrying out the regurgitation of the ingredient to an object, arranges two or more nozzles to seriate, 
and changes, and comes to divide this nozzle train into two or more groups. The ingredient supply 
element which supplies a TA ingredient to this head, and the horizontal-scanning drive element made to 
move either said head or said objects to a main scanning direction to another side. The vertical- 



scanning drive element made to move either said ink jet head or said substrates in the direction of 
vertical scanning to another side. So that it may have the nozzle regurgitation control member which 
controls the regurgitation of said ingredient from said two or more nozzles and each aforementioned 
group can scan the same part of said object to said main scanning direction Regurgitation equipment of 
the ingredient characterized by carrying out vertical scanning of either said ink jet head or said objects 
to another side. 

[Claim 22] Electronic equipment carrying the liquid crystal equipment manufactured using the 
manufacture approach of liquid crystal equipment according to claim 10. 

[Claim 23] Electronic equipment carrying EL equipment manufactured using the manufacture approach 
of EL equipment according to claim 1 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach and manufacturing 
installation which manufacture the color filter used for optical equipment called liquid crystal equipment 
etc. Moreover, this invention relates to the manufacture approach of liquid crystal equipment and 
manufacturing installation which have a color filter. Moreover, this invention relates to the manufacture 
approach of EL equipment and manufacturing installation which display using EL luminous layer. 
Moreover, it is related with the regurgitation approach of the ingredient which carries out the 
regurgitation of the ingredient to an object, and the regurgitation equipment of an ingredient. 
Furthermore, it is related with the electronic equipment carrying the liquid crystal equipment 
manufactured using these manufacture approach, or EL equipment. 
[0002] 

[Description of the Prior Art] In recent years, displays, such as liquid crystal equipment and EL 
equipment, are widely used for the display of electronic equipment, such as a portable telephone and a 
pocket mold computer. Moreover, recently, the full color display is performed more often with the 
display. The full color display by liquid crystal equipment is performed by letting the light modulated by 
for example, the liquid crystal layer pass to a color filter. And a color filter is formed in the front face of 
the substrate formed by glass, plastics, etc. by putting each color filter element of the shape of a dot of 
R (red), G (green), and B (blue) in order in predetermined arrays, such as a stripe array, a delta array, or 
a mosaic array. 

[0003] moreover, when EL equipment performs a full color display On for example, the front face of the 
substrate formed by glass, plastics, etc. Each color EL luminous layer of the shape of a dot of R (red), G 
(green), and B (blue) For example, a stripe array. Arrange in predetermined arrays, such as a delta array 
or a mosaic array, pinch these EL luminous layers with the electrode of a pair, and a picture element 
pixel is formed. By controlling the electrical potential difference impressed to these electrodes for every 
picture element pixel, the picture element pixel concerned is made to emit light by the color of hope, 
and this performs a full color display. 

[0004] When carrying out patterning of each color picture element pixel, such as a case where 
patterning of each color filter element of a color filter, such as R, G, and B, is carried out conventionally, 
and R, G, B of EL equipment, using the photolithography method is known. However, when this 
photolithography method was used, since that a process is complicated, each charge of color material, a 
photoresist, etc. were consumed so much, there was a problem that cost became high etc. 
[0005] In order to solve this problem, the approach of forming a filament, EL luminous layer, etc. of a 
dot-like array was proposed by carrying out the regurgitation of a filter material, the EL luminescent 
material, etc. to the shape of a dot by the ink jet method. 

[0006] The case where two or more filter elements 303 arranged in the shape of a dot are now formed 
in the contrant region of the substrate of the large area formed by glass, plastics, etc. and two or more 
panel fields 302 set as the so-called front face of a mother board 301 in drawing 22 (a) based on the ink 
jet method as shown in drawing 22 (b) is considered. In this case, to drawing 22 (b), as shown, for 



example in drawing 22 (c), as an arrow head A1 and an arrow head A2 show, the ink jet head 306 which 
has the nozzle train 305 which arranges two or more nozzles 304 to seriate, and changes A filter 
element 303 is formed in the location of choice by carrying out the regurgitation of ink. i.e., the filter 
material, alternatively from two or more nozzles among those horizontal scanning, carrying out multiple- 
times ( drawing 22 2 times) horizontal scanning about one panel field 302. 

[0007] Since a filter element 303 is formed by arranging each color, such as R. G, and B, with proper 
array gestalten, such as a stripe array, a delta array, and a mosaic array The ink regurgitation processing 
by the ink jet head 306 shown in drawing 22 (b) Only three classification by color of R, G. B, etc. forms 
beforehand the ink jet head 306 which carries out the regurgitation of the monochrome of R, G, and B, 
and 3 color arrays, such as R, G, and B. are formed on one mother board 301, using those ink jet heads 
306 one by one. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, as variation is generally in the ink discharge 
quantity of two or more nozzles 304 which constitute the nozzle train 305 about the ink jet head 306, 
for example, it is shown in drawing 23 (a), there is much discharge quantity of the location corresponding 
to the both ends of the nozzle train 305, the degree has many the center sections, and it has the ink 
regurgitation property Q that little discharge quantity of those pars intermedia is. 

[0009] Therefore, as it was shown in drawing 22 (b). when a filter element 303 was formed by the ink jet 
head 306, as shown in drawing 23 (b), a stripe with deep concentration will be formed in both PI and P2 
[ the location PI corresponding to the edge of the Inkjet head 306 a center section P2, or ], and there 
was a problem that the superficial light transmission property of a color filter became an ununiformity. 
[0010] This invention is accomplished in view of the above-mentioned trouble, and aims at offering the 
manufacture approach of each optical member and manufacturing installation as for which the optical 
property of optical members, such as the light transmission property of a color filter, the color display 
property of liquid crystal equipment, and the luminescence property of EL luminescence side, is 
superficially made to homogeneity. 
[0011] 

[Means for Solving the Problem] (1) In order to attain the above-mentioned purpose, the manufacture 
approach of the color filter concerning this invention It is the manufacture approach of a color filter of 
manufacturing the color filter which arranges two or more filter elements and changes on a substrate. 
The ink jet head with which it has the nozzle train which arranges two or more nozzles to seriate, and 
changes, and comes to divide this nozzle train into two or more groups, and the process which moves 
one side of said substrates to a main scanning direction to another side, So that the process which 
breathes out a filter material alternatively from said two or more nozzles, and forms said filter element 
on said substrate, and some each aforementioned group [ at least ] can scan the part with said same 
substrate to said main scanning direction It is characterized by providing the process to which vertical 
scanning of either said ink jet head or said substrates is carried out to another side. 
[001 2] According to the manufacture approach of the color filter of this configuration, each filter 
element in a color filter Since it is not formed of one scan of an ink jet head and is formed in 
predetermined thickness by receiving the ink regurgitation in piles by two or more nozzles belonging to a 
different nozzle group Even when variation exists in ink discharge quantity among two or more nozzles 
temporarily, it can prevent that variation arises in thickness among two or more filter elements, and, so, 
the light transmission property of a color filter can be superficially made into homogeneity. 
[0013] Of course, since the manufacture approach of the color filter of this invention is an approach of 
using an ink jet head, there is also no need of passing through a complicated process like the approach 
using the photolithography method, and an ingredient is not wasted. 

[0014] In the manufacture approach of the color filter of the above-mentioned configuration, vertical- 
scanning migration of either said ink jet head or the substrates can be carried out to another side by the 
die length of the integral multiple said nozzle group s vertical-scanning lay length. If it carries out like 
this, two or more nozzle groups will scan the part with said same substrate in piles, and ink will be 



supplied in piles to each filter-element field by the nozzle in each nozzle group. 

[0015] Moreover, in the manufacture approach of the color filter of the above-mentioned configuration, 
to said direction of vertical scanning, said nozzle train inclines and can be arranged. A nozzle train is 
formed by arranging two or more nozzles to seriate, in this case — a nozzle — a train — arrangement - 
- a condition — an ink jet — a head — vertical scanning — a direction — receiving — being parallel — 
supposing — a nozzle — from — breathing out — having had — a filter element — an ingredient — 
forming — having — a filter element — adjoining each other — although — the pitch between nozzles 
of two or more nozzles of a between in which spacing, i.e., the pitch between elements, forms a nozzle 
train — equal — becoming . 

[0016] Although it is good as [ above ] when the pitch between elements may be equal to the pitch 
between nozzles, in such a case, it is rather a rare case, and, as for the present condition, there is 
usually much direction when the pitch between elements differs from the pitch between nozzles. Thus, 
when the pitch between elements differs from the pitch between nozzles, the die length which met in 
the direction of vertical scanning of the pitch between nozzles can be doubled with the pitch between 
elements like the above-mentioned configuration by making a nozzle train incline to the direction of 
vertical scanning of an ink jet head. In addition, although the location of each nozzle which constitutes a 
nozzle train will shift forward and backward about a main scanning direction in this case, the ink droplet 
from each nozzle can be supplied to the location of hope by the ability shifting the regurgitation timing 
of the filter— element ingredient from each nozzle to this. 

[0017] Moreover, in the manufacture approach of the color filter of the above-mentioned configuration, 
the die length of vertical-scanning migration of an ink jet head can be determined as follows. That is, 
when setting to theta the include angle at which n and said nozzle train accomplish the number of said 
groups formed of L and said division in said nozzle queue length with said direction of vertical scanning, 
die-length delta of said vertical-scanning migration can be set to delta**(Lyn) costheta. According to 
this configuration, an Inkjet head can move two or more nozzles in the direction of vertical scanning for 
every nozzle group. Considering the case where it is divided into four nozzle groups as a result, for 
example, a nozzle train, horizontal scanning of each part on a substrate is done in piles by four nozzle 
groups. 

[0018] Next, in the manufacture approach of the color filter of the above-mentioned configuration, the 
control approach of not making a filter-element ingredient breathe out is employable from some nozzles 
for both ends of said nozzle train. It is as having explained in relation to drawing 23 (a) that ink 
regurgitation distribution changes compared with other parts in a part for the both ends of a nozzle train 
in a general ink jet head. If two or more nozzles with the uniform ink regurgitation distribution except 
some nozzles for the nozzle train both ends where change is large will be used about the Inkjet head 
which has such an ink regurgitation distribution property, thickness of a filter element can be 
superficially made into homogeneity. 

[0019] Moreover, when processing without using some nozzles for both ends of a nozzle train as 
mentioned above, the die length of vertical-scanning migration of an ink jet head can be determined as 
follows. That is, when setting to theta the include angle at which n and said nozzle train accomplish the 
number of said groups formed of L and said division in the die length of the part except the both-ends 
nozzle made not to make said ink breathe out among said nozzle trains with said direction of vertical 
scanning, die-length delta of said vertical-scanning migration can be set to delta**(L/n) costheta. 
[0020] Next, it is thought that the color filter manufactured by the manufacture approach of the color 
filter of the above-mentioned configuration is formed by arranging superficially two or more color filter 
elements, such as R (red), G (Green), B (blue), or 0 (cyanogen), Y (yellow), M (MAZENDA), to a proper 
pattern. In manufacturing such a color filter It prepares independently separately, respectively, the ink 
jet head which carries out the regurgitation of one kind of filter material of the two or more colors from 
a nozzle train — a part for the color number — The process of "repeating said horizontal scanning two 
or more times, and performing it while each nozzle group within said nozzle train does vertical scanning 
of said ink jet head so that the part with said same substrate may be scanned in piles" It is realizable by 



carrying out t>ne by one to said one substrate, using the ink jet head for every color separately. 
[0021] Moreover, when the color filter which has two or more color filter elements, such as above R. G 
and B, or C, Y, M, is manufactured, Said ink jet head is formed by forming in the interior of one head two 
or more kinds of nozzle trains which carry out the regurgitation of each color. Said ink jet head can also 
perform the process of "repeating said horizontal scanning two or more times, and performing it while 
each nozzle group within said nozzle train does vertical scanning of said Inkjet head so that the part 
with said same substrate may be scanned in piles" to coincidence to two or more colors. 
[0022] (2) Next, the manufacturing installation of the color filter concerning this invention It is the 
manufacturing installation of a color filter which manufactures the color filter which arranges two or 
more filter elements and changes on a substrate. The ink jet head with which it has the nozzle train 
which arranges two or more nozzles to seriate, and changes, and comes to divide this nozzle train into 
two or more groups. An ink supply means to supply a filter material to this ink jet head. The horizontal- 
scanning driving means which moves either said Inkjet head or said substrates to a main scanning 
direction to another side. The vertical-scanning driving means which moves either said ink jet head or 
said substrates in the direction of vertical scanning to another side. The nozzle regurgitation control 
means which controls the regurgitation of the ink from said two or more nozzles. So that it may have 
the horizontal-scanning control means which controls actuation of said horizontal-scanning driving 
means, and the vertical-scanning control means which controls actuation of said vertical-scanning 
driving means and some each aforementioned group [ at least ] can scan the part with said same 
substrate to said main scanning direction It is characterized by carrying out vertical scanning of either 
said Inkjet head or said substrates to another side. 

[0023] (3) Next, the manufacture approach of the liquid crystal equipment concerning this invention It is 
the manufacture approach of liquid crystal equipment of having the color fitter which arranges two or 
more filter elements and changes on the substrate of the pair which pinches liquid crystal, and one [ at 
least ] substrate. The Inkjet head with which it has the nozzle train which arranges two or more nozzles 
to seriate, and changes, and comes to divide this nozzle train into two or more groups, and the process 
which moves one side of said substrates to a main scanning direction to another side. So that the 
process which breathes out a filter material alternatively from said two or more nozzles, and forms said 
filter element on said substrate, and some each aforementioned group [ at least ] can scan the part with 
said same substrate to said main scanning direction It is characterized by providing the process to 
which vertical scanning of either said ink jet head or said substrates is carried out to another side. . 
[0024] (4) Next, the manufacturing installation of the liquid crystal equipment concerning this invention 
In the manufacturing installation of liquid crystal equipment which has the color filter which arranges two 
or more filter elements and changes on the substrate of the pair which pinches liquid crystal, and one 
[ at least ] substrate The ink jet head with which it has the nozzle train which arranges two or more 
nozzles to seriate, and changes, and comes to divide this nozzle train into two or more groups. An ink 
supply means to supply a filter material to this ink jet head. The horizontal-scanning driving means 
which moves either said ink jet head or said substrates to a main scanning direction to another side. The 
vertical-scanning driving means which moves either said ink jet head or said substrates in the direction 
of vertical scanning to another side. The nozzle regurgitation control means which controls the 
regurgitation of the ink from said two or more nozzles, So that it may have the horizontal-scanning 
control means which controls actuation of said horizontal-scanning driving means, and the vertical- 
scanning control means which controls actuation of said vertical-scanning driving means and some each 
aforementioned group [ at least ] can scan the part with said same substrate to said main scanning 
direction It is characterized by carrying out vertical scanning of either said ink jet head or said 
substrates to another side. The manufacturing installation of the liquid crystal equipment characterized 
by things. 

[0025] (5) Next, the manufacture approach of EL equipment concerning this invention In the 
manufacture approach of EL equipment that each arranges two or more picture element pixels 
containing EL luminous layer on a substrate, and changes The ink jet head with which it has the nozzle 



train- wbicK arranges two or more nozzles to seriate, and changes, and comes to divide this nozzle train 
into two or more groups, and the process which moves one side of said substrates to a main scanning 
direction to another side, So that the process which breathes out EL luminescent material alternatively 
from said two or more nozzles, and forms said EL luminous layer on said substrate, and some each 
aforementioned group [ at least ] can scan the part with said same substrate to said main scanning 
direction It is characterized by providing the process to which vertical scanning of either said ink jet 
head or said substrates is carried out to another side. 

[0026] (6) Next, the manufacturing installation of EL equipment concerning this invention In the 
manufacturing installation of EL equipment with which each arranges two or more picture element pixels 
containing EL luminous layer on a substrate, and changes The ink jet head with which it has the nozzle 
train which arranges two or more nozzles to seriate, and changes, and comes to divide this nozzle train 
into two or more groups. An ink supply means to supply EL luminescent material to this ink jet head. The 
ink jet head with which it has the nozzle train which arranges two or more nozzles to seriate, and 
changes, and comes to divide this nozzle train into two or more groups. An ink supply means to supply 
said EL luminescent material to this Inkjet head. The horizontal-scanning driving means which moves 
either said ink jet head or said substrates to a main scanning direction to another side. The vertical- 
scanning driving means which moves either said ink jet head or said substrates in the direction of 
vertical scanning to another side, The nozzle regurgitation control means which controls the 
regurgitation of the ink from said two or more nozzles, So that it may have the horizontal-scanning 
control means which controls actuation of said horizontal-scanning driving means, and the vertical- 
scanning control means which controls actuation of said vertical-scanning driving means and some each 
aforementioned group [ at least ] can scan the part with said same substrate to said main scanning 
direction It is characterized by carrying out vertical scanning of either said ink jet head or said 
substrates to another side. 

[0027] (7) Next, the control unit of the Inkjet head concerning this invention In the control unit of an ink 
jet head used in case the optical member which arranges two or more color patterns and changes on a 
substrate is manufactured The ink jet head with which it has the nozzle train which arranges two or 
more nozzles to seriate, and changes, and comes to divide this nozzle train into two or more groups. An 
ink supply means to supply a filter material to this Inkjet head. The horizontal-scanning driving means 
which moves either said Inkjet head or said substrates to a main scanning direction to another side, The 
vertical-scanning driving means which moves either said Inkjet head or said substrates in the direction 
of vertical scanning to another side. The nozzle regurgitation control means which controls the 
regurgitation of the ink from said two or more nozzles, So that it may have the horizontal-scanning 
control means which controls actuation of said horizontal-scanning driving means, and the vertical- 
scanning control means which controls actuation of said vertical-scanning driving means and some each 
aforementioned group [ at least ] can scan the part with said same substrate to said main scanning 
direction It is characterized by carrying out vertical scanning of either said Inkjet head or said 
substrates to another side. 

[0028] In the control unit of the Inkjet head of the above-mentioned configuration, a color filter, EL 
equipment, etc. can be considered as an "optical member." Moreover, in considering a color filter as an 
optical member, as a "color pattern", each filter element of R. G, and B corresponds. Moreover, in 
considering EL equipment as an optical member, as a "color pattern", each color luminous layer, a hole- 
injection layer, etc. of R, G. and B correspond. 
[0029] 

[Embodiment of the Invention] (The 1st operation gestalt) The manufacture approach of a color filter 
and 1 operation gestalt of the manufacturing installation are explained hereafter. First, before explaining 
those manufacture approaches and manufacturing installations, the color filter manufactured using those 
manufacture approaches etc. is explained. Drawing 5 (a) shows typically the planar structure of 1 
operation gestalt of a color filter. Moreover, drawing 6 (d) shows the cross-section structure according 
to the VI-VI line of drawing 5 (a). 



[0030jThe c6lor filter 1 of this operation gestalt forms two or more filter elements 3 in the front face of 
the substrate 2 of the shape of a rectangle formed by glass, plastics, etc. in the shape of a dot matrix 
with the shape of a dot pattern, and this operation gestalt, and as further shown in drawing 6 (d), it is 
formed by carrying out the laminating of the protective coat 4 on it. In addition, drawing 5 (a) shows 
superficially the color filter 1 in the condition of having removed the protective coat 4. 
[0031] A filter element 3 is formed by fill uping with color material the field of the shape of two or more 
rectangle which was divided by the septum 6 formed in the grid-like pattern with the resin ingredient 
without translucency. and was located in a line in the shape of a dot matrix. Moreover, these filter 
elements 3 are formed of the color material of any 1 color of R (red). G (green), and the B (blue), 
respectively, and each of those color filter elements 3 are put in order by the predetermined array. As 
this array, the stripe array shown in drawing 7 (a), the mosaic array shown in drawing 7 (b). the delta 
array shown in drawing 7 (c) are known, for example. 

[0032] A stripe array is a color scheme in which all the columns of a matrix become the same color. A 
mosaic array is a color scheme in which three filter elements of the arbitration located in a line on the 
straight line in every direction become three colors of R, G, and B. And a delta array is a color scheme 
in which three filter elements to which arrangement of a filter element is carried out in a completely 
different class, and which arbitration adjoins become three colors of R, G, and B. 

[0033] The magnitude of a color filter 1 is 1.8 inches. Moreover, the magnitude of one filter element 3 is 
30micrometerx100microm.eter. Moreover, spacing between each filter element 3 and the pitch between 
the so-called elements are 75 micrometers. 

[0034] In using the color filter 1 of this operation gestalt as an optical element for a full color display, it 
performs a full color display by forming one pixel for R. G. and the B3 piece filter element 3 as one unit, 
and making any one or those combination of R, G. and B in 1 pixel pass light alternatively. At this time, 
the septum 6 formed with the resin ingredient without translucency acts as a black matrix. 
[0035] The above-mentioned color filter 1 is cut down from the mother substrate 12 of a large area as 
shown in drawing 5 (b). Each color filter 1 is formed by specifically forming the pattern for one piece of a 
color filter 1 in each front face of two or more color filter formation fields 1 1 set up in the mother 
substrate 1 2 first, forming the slot for cutting in the surroundings of those color filter formation fields 1 1 
further, and cutting the niother substrate 12 along those slots further. 

[0036] The manufacture approach of manufacturing hereafter the color filter 1 shown in drawing 5 (a), 
and its manufacturing installation are explained. 

[0037] Drawing 6 shows the manufacture approach of a color filter 1 typically in order of the process. 
First, with the resin ingredient which does not have translucency in the front face of the mother 
substrate 12. a septum 6 is seen from arrow-head B, and it forms in a grid-like pattern. The part 7 of 
the grid hole of a grid-like pattern is the field in which a filter element 3 is formed, i.e.. a filter-element 
field. The flat-surface dimension at the time of seeing from [ of each filtei-element field 7 formed by 
this septum 6 ] arrow-head B is formed in about 30micrometerx100micrometer. 

[0038] A septum 6 has collectively the function which prevents a flow of the filter-element ingredient 
supplied to the filter-element field 7, and the function of a black matrix. Moreover, a septum 6 is formed 
by the patterning technique of arbitration, for example, the photolithography method, and is further 
heated and calcinated at a heater if needed. 

[0039] As shown in drawing 6 (b) after formation of a septum 6, each filter-element field 7 is filled with 
the filter-element ingredient 13 by supplying the drop 8 of a filter-element ingredient to each filter- 
element field 7. In drawing 6 (b). sign 13R shows the filter-element ingredient which has the color of R 
(red), and sign 13G show the filter-element ingredient which has the color of G (green), and sign 13B 
shows the filter-element ingredient which has the color of B (blue). 

[0040] If each filter-element field 7 is filled up with the filter-element ingredient of the specified quantity, 
at a heater, the mother substrate 12 will be heated at about 70 degrees 0, and the solvent of a filter- 
element ingredient will be evaporated. By this evaporation, as shown in drawing 6 (c), the volume of the 
filter-element ingredient 13 decreases and carries out flattening. When reduction in the volume is 



intense, supply and heating of a drop of the drop of a filtei^element ingredient are repeated and 
performed until thickness sufficient as a color filter is obtained. Each color filter element 3 which only 
the solid content of a filter^element ingredient remains and film-izes, and finally wishes by this by the 
above processing is formed. 

[0041] After a filter element 3 is formed of the above, in order to dry those filaments 3 completely, 
heat-treatment of predetermined time is performed at predetermined temperature. Then, for example, a 
protective coat 4 is formed using proper technique, such as a spin coat method, the roll coat method, 
the ripping method, or the ink jet method. This protective coat 4 is formed for flattening of protection of 
filter-element 3 grade, and the front face of a color filter 1. 

[0042] Drawing 8 shows 1 operation gestalt of the ink jet equipment for performing the provisioning 
process of the filter-element ingredient shown in drawing 6 (b). This ink jet equipment 16 is equipment 
for making the filter^element ingredient of an one color in R, G, and B. for example, R color, breathe out 
and adhere to the predetermined location in each color filter formation field 11 in the mother substrate 
12 (to refer to drawing 5 (b)) as a drop of ink. Although the Inkjet equipment for the filter-element 
ingredient of G color and the filter-element ingredient of B color is also prepared for each, since those 
structures can be made the same as the thing of drawing 8 , the explanation about them is omitted. 
[0043] The head unit 26 which ink jet equipment 16 equipped with the ink jet head 22 in drawing 8 , The 
head positional controller 17 which controls the location of the ink jet head 22, The substrate positional 
controller 18 which controls the location of the mother substrate 12, and the horizontal-scanning driving 
gear 19 which carries out horizontal-scanning migration of the ink jet head 22 to the mother substrate 
12, The vertical-scanning driving gear 21 which carries out vertical-scanning migration of the ink jet 
head 22 to the mother substrate 12, It has the control apparatus 24 which manages whole control of the 
substrate feeder 23 which supplies the mother substrate 12 to the predetermined activity location in ink 
jet equipment 16, and ink jet equipment 16. 

[0044] Each equipment of the head positional controller 17, the substrate positional controller 18, the 
horizontal-scanning driving gear 19 that carries out horizontal-scanning migration of the ink jet head 22 
to the mother substrate 12. and the vertical-scanning driving gear 21 is installed on the base 9. 
Moreover, each of those equipments are covered with covering 14 if needed. 

[0045] The Inkjet head 22 has the nozzle train 28 formed by arranging two or more nozzles 27 in seriate, 
as shown in drawing 10 . The number of nozzles 27 is 180, the aperture of a nozzle 27 is 28 micrometers, 
and the nozzle pitch between nozzles 27 is 141 micrometers. The direction Y of vertical scanning which 
intersects perpendicularly with main scanning direction x and it to a color filter 1 and the mother 
substrate 1 2 in drawing 5 (a) and drawing 5 (b) is set up as illustration in drawing 10 . 
[0046] The ink jet head 22 makes a filter-element ingredient adhere to the predetermined location in the 
mother substrate 1 2 (to refer to drawing 5 (b)) by carrying out the regurgitation of the filtei^element 
ingredient as ink alternatively from two or more nozzles 27, while a location is carried out so that it may 
extend in the direction where that nozzle train 28 intersects main scanning direction x, and carrying out 
a parallel displacement to this main scanning direction x. Moreover, the ink jet head 22 can shift the 
horizontal-scanning location by the Inkjet head 22 at the predetermined spacing by carrying out parallel 
translation only of the predetermined distance in the direction Y of vertical scanning. 
[0047] The ink jet head 22 has the internal structure shown in drawing. 12 (a) and drawing 1 2 (b). 
Specifically, the ink jet head 22 has two or more batch members 32 which join them to the nozzle plate 
29 made from stainless steel, and the diaphragm 31 which counters it mutually. Between a nozzle plate 
29 and a diaphragm 31, two or more ink rooms 33 and ****** 34 are formed of the batch member 32. 
Two or more ink rooms 33 and ****** 34 are mutually open for free passage through a path 38. 
[0048] The ink feed holes 36 are formed in the proper place of a diaphragm 31, and the ink feeder 37 is 
connected to these ink feed holes 36. This ink feeder 37 supplies the filter-element ingredient M of an 
one color in R. G, and B, for example, R color, to the ink feed holes 36. It is [ ingredient / M / which was 
supplied / filter-element ] full of ****** 34, and further full of the ink room 33 through a path 38. 
[ ingredient ] 



[0049] The nozzle 27 for injecting the filter-element ingredient M in the shape of jet from the ink room 
33 is formed in the nozzle plate 29. Moreover, the rear face of the field which forms the ink room 33 of a 
diaphragm 31 is made to correspond to this ink room 33, and the ink pressurization object 39 is attached 
in it. This ink pressurization object 39 has the electrodes 42a and 42b of the pair which pinches this in 
piezoelectric-device 41 list, as shown in drawing 1 2 (b). It bends and a piezoelectric device 41 deforms 
so that it may project by energization to Electrodes 42a and 42b to the outside shown by the arrow 
head C, and thereby, the volume of the ink room 33 increases. Then, the filter-element ingredient M 
equivalent to a part for the volume which increased flows into the ink room 33 through a path 38 from 

[0050] Next, if the energization to a piezoelectric device 41 is canceled, both this piezoelectric device 
41 and the diaphragm 31 will return to the original configuration. Thereby, since the ink room 33 also 
returns to the original volume, the pressure of the filter-element ingredient M in the interior of the ink 
room 33 rises, and from a nozzle 27, towards the mother substrate 12 (refer to drawing 5 (b)). the filter- 
element ingredient M serves as a drop 8' and it spouts, in addition — the periphery of a nozzle 27 
the hole of the flight deflection of a drop 8, or a nozzle 27 — the ** ink layer 43 which consists of 
nickel-tetrafluoroethylene eutectoid deposit in order to prevent plugging etc. is formed. 
[0051] In drawing 9 , the head positional controller 17 has the Z motor 48 to which the parallel 
displacement of the alpha motor 44 to which the field internal version of the ink jet head 22 is carried 
out, the beta motor 46 which carries out rocking rotation of the ink jet head 22 at the circumference of 
an axis parallel to the direction Y of vertical scanning, the gamma motor 47 which carries out rocking 
rotation of the ink jet head 22 at the circumference of an axis parallel to a main scanning direction, and 
the ink Jet head 22 is carried out in the vertical direction. 

[0052] The substrate positional controller 18 shown in drawing 8 has the table 49 which carries the 
mother substrate 12, and the theta motor 51 to which the field internal version of the table 49 is carried 
out like an arrow head theta in drawing 9 . Moreover, the horizontal-scanning driving gear 19 shown in 
drawing 8 has the guide rail 52 prolonged to main scanning direction x, and the slider 53 which built in 
the linear motor by which a pulse drive is carried out as shown in drawing 9 . When the linear motor to 
build in operates, along with a guide rail 52, the parallel displacement of the slider 53 is carried out to a 
main scanning direction, 

[0053] Moreover, the vertical-scanning driving gear 21 shown in drawing 8 has the guide rail 54 
prolonged in the direction Y of vertical scanning, and the slider 56 which built in the linear motor by 
which a pulse drive is carried out, as shown in drawing 9 . When the linear motor to build in operates, 
along with a guide rail 54. the parallel displacement of the slider 56 is carried out in the direction Y of 
vertical scanning. 

[0054] The linear motor by which a pulse drive is carried out into a slider 53 or a slider 56 can control 
the location on main scanning direction x of the ink jet head 22 which could perform angle-of-rotation 
control of an output shaft minutely by the pulse signal supplied to this motor, therefore was supported 
by the slider 53, the location on the direction Y of vertical scanning of a table 49. etc. with high 
definition. In addition, the position control of the ink jet head 22 or a table 49 is not restricted to the 
position control which used the pulse motor, but can also be realized by the feedback control using a 
servo motor, and the control approach of other arbitration. 

[0055] The substrate feeder 23 shown in drawing 8 has the substrate hold section 57 which holds the 
mother substrate 12, and the robot 58 which conveys the mother substrate 12. A robot 58 has the 
pedestal 59 put on installation sides, such as a floor and the ground, the rise-and-fall shaft 61 which 
carries out rise-and-fall migration to a pedestal 59, the 1st arm 62 which rotates the rise-and-fall shaft 
61 as a core, the 2nd arm 63 rotated to the 1st arm 62, and the adsorption pad 64 prepared in the tip 
inferior surface of tongue of the 2nd arm 63. The adsorption pad 64 can adsorb the mother substrate 12 
by air suction etc. 

[0056] In drawing 8 . by the horizontal-scanning driving gear 19, it drives, and it is under the locus of the 
Inkjet head 22 which carries out horizontal-scanning migration, and capping equipment 76 and cleaning 



equipment 77 are arranged in one near location of the vertical-scanning driving gear 21. Moreover, the 
electronic balance 78 is arranged in the near location of another side. Cleaning equipment 77 is 
equipment for washing the ink jet head 22. The electronic balance 78 is a device which measures the 
weight of the drop of the ink breathed out from each nozzle 27 (refer to drawing 10 ) in the Inkjet head 
22 for every nozzle. And capping equipment 76 is equipment for preventing desiccation of a nozzle 27 
(refer to drawing 10 X when the ink jet head 22 is in a standby condition. 

[0057] Near the ink jet head 22, the camera 81 for heads is arranged by the relation which moves to the 
ink jet head 22 and one. Moreover, the camera 82 for substrates supported by the means for supporting 
(not shown) formed on the base 9 is arranged in the location which can photo the mother substrate 1 2. 
[0058] The control apparatus 24 shown in drawing 8 has the body section 66 of a computer which held 
the processor, the keyboard 67 as an input device, and the CRT (Cathode Ray Tube) display 68 as an 
indicating equipment. The above-mentioned processor has, as shown in drawing 14 , CPU (Central 
Processing Unit)69 which performs data processing, and the memory 71, i.e., the information storage, 
which memorizes various information. 

[0059] Each device of the head drive circuit 72 which drives the head positional controller 17 shown in 
drawing 8 . the substrate positional controller 18, the horizontal-scanning driving gear 19, the vertical- 
scanning driving gear 21, and the piezoelectric device 41 (refer to drawing 12 (b)) in the ink jet head 22 
iis connected to CPU69 through an input/output interface 73 and a bus 74 in drawing 14 . Moreover, 
each device of the substrate feeder 23, an input device 67, a display 68, the electronic balance 78, 
cleaning equipment 77, and capping equipment 76 is also connected to CPU69 through an input/output 
interface 73 and a bus 74. 

[0060] Memory 71 RAM (Random Access Memory), Semiconductor memory called ROM (Read Only 
Memory) etc.. It is a concept containing external storage, such as a hard disk, a CD-ROM reader, and a 
disk mold storage, etc. functionally The storage region which memorizes the program software with 
which the control procedure of actuation of Inkjet equipment 16 was described, The storage region for 
memorizing the regurgitation location in the mother substrate 12 (referring to drawing 5 ) of one color in 
R, G, and B for realizing various kinds of R and G which are shown in drawing 7 , and B array as 
coordinate data. In addition to this, the field which functions as the storage region for memorizing the 
vertical-scanning movement magnitude of the mother substrate 12 to the direction Y of vertical 
scanning in drawing 9 , the work area for CPU69, a temporary file, etc., and various kinds of storage 
regions are set up. 

[0061] CPU69 is what performs control for carrying out the regurgitation of ink, i.e., the filter-element 
ingredient, to the mother substrate 1 2 in a surface predetermined location according to the program 
software memorized in memory 71. As a concrete functional implementation part The cleaning operation 
part which performs the operation for realizing cleaning treatment, It has the capping operation part for 
realizing capping processing, the gravimetry operation part which performs the operation for realizing the 
gravimetry using the electronic balance 78 (referring to drawing 8 ), and the drawing operation part 
which performs the operation for drawing a filter-element ingredient by the Inkjet. 
[0062] The drawing starting position operation part for setting the ink jet head 22 to the initial valve 
position for drawing, if drawing operation part is divided in detail. The horizontal-scanning control 
operation part which calculates the control for carrying out scan migration of the ink jet head 22 at the 
rate of predetermined to main scanning direction x, The vertical-scanning control operation part which 
calculates control only for the predetermined amount of vertical scanning to shift the mother substrate 
12 in the direction Y of vertical scanning. And it has various kinds of functional operation part called the 
nozzle regurgitation control operation part which performs the operation for controlling whether any of 
two or more nozzles 27 in the ink jet head 22 are operated, and the regurgitation of ink, i.e., the filter- 
element ingredient, is carried out. 

[0063] In addition, although each above-mentioned function was carried out to realizing in software 
using CPU69 with this operation gestalt, when each above-mentioned function can be realized by the 
independent electronic circuitry which does not use CPU, it is also possible to use such an electronic 



circuitry. • 

[0064] It explains based on the flow chart which shows actuation of the Inkjet equipment 16 which 
consists of the above-mentioned configuration hereafter to drawing 1 5 . 

[0065] If ink jet equipment 16 operates by powering on by the operator, in step SI. initial setting will be 
performed first Specifically, the head unit 26. the substrate feeder 23. and control apparatus 24 grade 
are set to the initial state decided beforehand. 

[0066] Next, if gravimetry timing comes (it is YES at step S2). the head unit 26 of drawing 9 will be 
moved to the place of the electronic balance 78 of drawing 8 with the horizontal-scanning driving gear 
19 (step S3), and the amount of the ink breathed out from a nozzle 27 will be measured using the 
electronic balance 78 (step S4). And according to the ink regurgitation property of a nozzle 27. the 
electrical potential difference impressed to the piezoelectric device 41 corresponding to each nozzle 27 
is adjusted (step 85). 

[0067] Next, if cleaning timing comes (it is YES at step S6). the head unit 26 will be moved to the place 
of cleaning equipment 77 with the horizontal-scanning driving gear 19 (step S7). and the Inkjet head 22 
will be cleaned with the cleaning equipment 77 (step SB). 

[0068] When neither gravimetry timing nor cleaning timing comes (it is NO at steps S2 and S6), or when 
those processings are completed, in step S9. the substrate feeder 23 of drawing 8 is operated and the 
mother substrate 12 is supplied to a table 49. Suction maintenance of the mother substrate 12 in the 
substrate hold section 57 is carried out with the adsorption pad 64. next the rise-and-fall shaft 61, the 
1st arm 62. and the 2nd arm 63 are specifically moved, even a table 49 is conveyed and the mother 
substrate 12 is pushed against the gage pin 50 ( drawing 9 ) further prepared for the proper place of a 
table 49 beforehand. In addition, in order to prevent location gap of the mother substrate 12 on a table 
49. it is desirable to fix the mother substrate 12 to a table 49 with means, such as air suction. 
[0069] Next, observing the mother substrate 12 with the camera 82 for substrates of drawing 8 . by 
rotating the output shaft of the theta motor 51 of drawing 9 in a minute include-angle unit, the field 
internal version of the table 49 is carried out in a minute include-angle unit, and the mother substrate 
12 is positioned (step S10). Next, an operation determines the location which starts drawing by the ink 
jet head 22. observing the mother substrate 12 with the camera 81 for heads of drawing 8 (step S11). 
and the horizontal-scanning driving gear 19 and the vertical-scanning driving gear 21 are operated 
suitably, and the Inkjet head 22 is moved to a drawing starting position (step SI 2). 

[0070] At this time, as shown in the (a) location of drawing 1 . the ink jet head 22 is arranged so that the 
nozzle train 28 may incline at an include angle theta to the direction Y of vertical scanning of the Inkjet 
head 22. This is a measure for making it the dimension component of the direction Y of vertical scanning 
of the pitch between nozzles become equal geometrically with an element pitch, when the pitch between 
nozzles which is spacing between the adjacent nozzles 27 differs from the element pitch which is 
spacing between the adjacent filter elements 3 7. i.e.. a filter-element formation field, in many cases in 
the case of usual ink jet equipment and the Inkjet head 22 is moved to it to main scanning direction x. 
[0071] If the ink jet head 22 is put on a drawing starting position at step SI 2 of drawing 15 . in drawing 
1 . the Inkjet head 22 will be put on the (a) location. Then, horizontal scanning to main scanning 
direction x is started at step SI 3 of drawing 15 . and the regurgitation of ink is started by coincidence. 
The horizontal-scanning driving gear 19 of drawing 9 operates, the Inkjet head 22 specifically carries 
out scan migration lineariy at a fixed rate to main scanning direction x of drawing 1 . and during the 
migration, when the nozzle 27 corresponding to the filter-element field 7 which should supply ink 
reaches, ink, i.e.. a filtei— element ingredient, is breathed out from the nozzle 27. 

[0072] In addition, the ink discharge quantity at this time is one fourth of amounts of the whole quantity 
with 1/several [ of that whole quantity instead of the amount which buries all the volume of the filter- 
element field 7 ] of these operation gestalten. It is because all volume is for each filter-element field 7 
not to be filled by 1 time of the ink regurgitation from a nozzle 27, and to be fill uped with this operation 
gestalt by 4 times of heavy regurgitation with the heavy regurgitation of several times of ink 
regurgitation so that this may be mentioned later. 



[0073] After horizontal scanning for one line to the mother substrate 12 is completed (it is YES at step 
SI 4), the inversion transfer of the ink jet head 22 is carried out, and it returns to an initial valve position 
(a) (step SI 5). And only the amount delta of vertical scanning which drove with ^he verticahscanning 
driving gear 21. and was beforehand decided in the direction Y of vertical scanning moves the ink jet 
head 22 further (step SI 6). 

[0074] With this operation gestalt, CPU69 divides notionally into two or more groups n two or more 
nozzles 27 which form the nozzle train 28 of the ink jet head 22 in drawing 1 . With this operation gestalt. 
the nozzle train 28 of dieHength L which consists of n= 4 [27 ], i.e., 180 nozzles, is divided and 
considered in four groups. Thereby, one nozzle group is decided to be 1 80 / die-length l_/n, L/4 [ i.e., ], 
included 4= 45 pieces in a nozzle 27. The above-mentioned amount delta of vertical scanning is set to 
the above-mentioned vertical-scanning lay length of nozzle group die-length L/4, i.e., (L/4), costheta. 
[0075] Therefore, the ink jet head 22 which horizontal scanning for one line was completed and returned 
to the initial valve position (a) carries out the parallel displacement only of the distance delta in the 
direction Y of vertical scanning in drawing 1 , and moves to a location (b). In addition, although a location 
(a) and a location (b) shift for a while and are drawn about main scanning direction x in drawing 1 , this is 
a measure for giving explanation intelligible, and a location (a) and a location (b) are the same locations 
about main scanning direction x in fact. 

[0076] The ink jet head 22 which carried out vertical-scanning migration repeats and performs 
horizontal-scanning migration and the ink regurgitation at step SI 3 to a location (b). At the time of this 
horizontal-scanning migration, while Rhine of eye two trains in the color filter formation field 1 1 on the 
mother substrate 12 will not receive the ink regurgitation without a top nozzle group, as for Rhine of eye 
one train, the 2nd nozzle group receives the 2nd ink regurgitation from a head. 

[0077] After this, the ink jet head 22 repeats horizontal-scanning migration and the ink regurgitation, 
repeating vertical-scanning migration like a location (c) - a location (k) (step SI 3 - step SI 6), and, 
thereby, the ink adhesion processing for one train of the color filter formation field 11 of the mother 
substrate 12 completes it. Since the nozzle train 28 was divided into four groups and the amount delta 
of vertical scanning was determined, after above-mentioned horizontal scanning and above-mentioned 
vertical scanning for one train of the color filter formation field 1 1 are completed, with this operation 
gestalt, as for each filter-element field 7, whole-quantity supply of the ink, i.e., filter-element ingredient, 
of the specified quantity is done in total by four nozzle groups into the complete product in response to 
four ink regurgitation processings by a unit of 1 time, respectively. 

[0078] In this way, if the ink regurgitation for one train of the color filter formation field 1 1 is completed, 
the ink jet head 22 will be driven by the vertical-scanning driving means 21, and will be conveyed to the 
initial valve position of the color filter formation field 1 1 of the following train (step SI 9), and will repeat 
horizontal scanning, vertical scanning, and the ink regurgitation to the color filter formation field 1 1 of 
the train concerned, and will form a filter element in the filter-element formation field 7 (steps S13-S16). 
[0079] then — if the filter element 3 of an one color of R, G, and B, for example, R1 color, is formed 
about all the color filter formation fields 1 1 in the mother substrate 12 (it is YES at step SI 8) — step 
S20 — the mother substrate 12 — the substrate feeder 23 — or the mother substrate 12 after 
processing is discharged by another conveyance device outside. Then, unless directions of processing 
termination are made by the operator (it is NO at step S21), it returns to step JS2, and the ink ** arrival 
activity about R1 color to another mother substrate 12 is repeated, and is performed. 
[0080] If there are directions of activity termination from an operator (it is YES at step S21), CPU69 will 
convey the ink jet head 22 to the place of capping equipment 76 in drawing 8 , and will perform capping 
processing to the ink jet head 22 with the capping equipment 76 (step S22). 

[0081] R and G which constitute a color filter by the above, the 1st color of the B3 colors. Patterning 
about R color is completed. After that the mother substrate 12 For example, the 2nd color of R, G, and 
B. For example, it conveys to the ink jet equipment 16 which uses G color as. a filter-element ingredient, 
and patterning of G color is performed, it conveys to the ink jet equipment 16 which uses as a filter- 
element ingredient still more finally, the 3rd color, for example, B color, of R, G, and B, and patterning of 



B color i& perTormed. The mother substrate 12 with which two or more color filters 1 ( drawing 5 (a)) 
which have the dot array of R. G. and B of a hope called a stripe array etc. were formed by this is 
manufactured. By cutting this mother substrate 12 every color filter field 11. two or more one color 
filters 1 are cut down. 

[0082] In addition, the laminating of an electrode, the orientation film, etc. will be further carried out to 
the front face of the thing which uses this color filter 1 for the color display of liquid crystal equipment, 
then this color filter 1. In such a case, if the mother substrate 12 is cut and each color filter 1 is cut 
down before carrying out the laminating of an electrode, the orientation film. etc.. formation processes, 
such as a subsequent electrode, will become very troublesome. Therefore, it is desirable in such a case, 
not to cut the mother substrate 12 immediately, after a color filter 1 is completed on the mother 
substrate 12. but to cut the mother substrate 12. after required addition processes, such as electrode 
formation and orientation film formation, are completed. 

[0083] As mentioned above, according to the manufacture approach of a color filter and manufacturing 
installation concerning this operation gestalt Each filter element 3 in the color filter 1 shown in drawing 
5 (a) is not formed of one horizontal-scanning x of the ink jet head 22 (refer to drawing 1 ). One filter 
element 3 each is formed in predetermined thickness by receiving the ink regurgitation in piles 4 times 
with this operation gestalt n times of two or more nozzles 27 belonging to a different nozzle group. For 
this reason, even when variation exists in ink discharge quantity among two or more nozzles 27 
temporarily, it can prevent that variation arises in thickness among two or more filter elements 3. and, 
so. the light transmission property of a color filter can be superficially made into homogeneity. 
[0084] Of course, by the manufacture approach of this operation gestalt. since a filter element 3 is 
formed by the ink regurgitation which used the ink jet head 22. there is also no need of passing through 
a complicated process like the approach using the photolithography method, and an ingredient is not 
wasted. 

[0085] By the way. it is as having explained in relation to drawing 23 (a) that distribution of the rnk 
discharge quantity of two or more nozzles 27 which form the nozzle train 28 of the Inkjet head 22 
becomes an ununiformity. Moreover, especially the nozzle 27 of ** also of the thing which exist 
especially in the both ends of the nozzle train 28 and which ink discharge quantity becomes large is as 
description ten pieces at a time an one end side partly. Thus, compared with other nozzles, especially 
the thing for which many nozzles are used does not have desirable ink discharge quantity about making 
thickness of ink i.e., a filter element into homogeneity. 

[0086] Therefore, desirably, as shown in drawing 13 . it is good to set up about ten ink beforehand partly 
with the thing which exists in the both ends E of the nozzle train 28 among two or more nozzles 27 
which form the nozzle train 28 and which does not carry out the regurgitation, to divide into plurality, for 
example, four groups, the nozzle 27 which exists in the remaining part F. and to perform vertical- 
scanning migration per the nozzle group. 

[0087] In a **** 1 operation gestalt, although the resin ingredient which does not have translucency as 
a septum 6 was used, of course, it is also possible to use the resin ingredient of translucency as ****** 
6. In that case, if it is. the metal membrane or resin ingredient of protection-from-light nature is 
separately prepared in Shimo of a septum 6 etc., and it is [ the location corresponding to between filter 
elements, for example, a septum 6 top. ] good also as a black mask. Moreover, it is good also as a 
configuration which forms a septum 6 with the resin ingredient of translucency, and does not prepare a 
black mask. 

[0088] Moreover, in a **♦* 1 operation gestalt, although R. G, and B were used as a filter element, of 
course, it is not limited to R and G.B. for example. C (cyanogen). M (MAZENDA), and Y (yellow) may be 
adopted. In that case, what is necessary is to change into the filter-element ingredient of R. G. and B. 
and just to use the filter-element ingredient which has the color of 0, M, and Y, if it is. 
[0089] Moreover, in a **** 1 operation gestalt, although the septum 6 was formed with photolithography, 
it is also possible to form a septum 6 by the Inkjet method like a color filter. 

[0090] (The 2nd operation gestalt) Drawing 2 shows typically the case where ink. i.e.. a filter-element 



ingredient, is supplied to each filter-element formation field 7 in the color filter formation field 1 1 in the 
mother substrate 12 by the regurgitation using the ink jet head 22, according to the manufacture 
approach of the color filter concerning this invention, and other operation gestalten of a manufacturing 
installation. 

[0091] The process of the outline carried out according to this operation gestalt is the same as the 
process shown in drawing 6 , and the same as the equipment and the device target which also showed 
the ink jet equipment used for ink ** arrival to drawing 8 . Moreover, CPU69 also of carrying out the 
group division of two or more nozzles 27 which form the nozzle train 28 notionally at n pieces (four [ for 
example, ]), making it correspond to each nozzle group's die-length L/n or L/A, and also determining the 
amount delta of vertical scanning of drawing 14 is the same as that of the case of drawing 1 . 
[0092] The point that this operation gestalt differs from the previous operation gestalt shown in drawing 
j[ is having added the alteration to the program software stored in memory 71 in drawing 14 , and is 
having added the alteration to the horizontal-scanning control operation specifically performed by 
CPU69, and the vertical-scanning control operation. 

[0093] If it explains more concretely, in drawing 2 , the ink jet head 22, without carrying out return 
migration to an initial valve position after termination of the scan migration to main scanning direction x 
After only the movement magnitude delta equivalent to one nozzle group moving in the direction of 
vertical scanning immediately and moving to a location (b) after termination of horizontal-scanning 
migration in one direction. It is controlled to return to the location (bO where scan migration was 
performed to the opposite direction of the one above-mentioned direction of main scanning direction x, 
and only distance delta shifted in the direction of vertical scanning from the initial valve position (a). In 
addition, of course in the period of both between the horizontal-scanning migration in a location (b') 
between horizontal scanning from a location (a) to a location (b), and from a location (b), ink is 
alternatively breathed out from two or more nozzles 27. 

[0094] That is, with this operation gestalt, it is carried out by turns continuously, without horizontal 
scanning and vertical scanning of the ink jet head 22 sandwiching return actuation, this omits the time 
amount spent for return actuation, and working hours can be shortened. 

[0095] (The 3rd operation gestalt) Drawing 3 shows typically the case where ink, i.e., a filtei^element 
ingredient, is supplied to each filtei^element formation field 7 in the color filter formation field 11 in the 
mother substrate 12 by the regurgitation using the ink jet head 22, according to the manufacture 
approach of the color filter concerning this invention, and other operation gestalten of a manufacturing 

installation. 

[0096] The process of the outline carried out according to this operation gestalt is the same as the 
process shown in drawing 6 , and the same as the equipment and the device target which also showed 
the ink jet equipment used for ink ** arrival to drawing 8 , Moreover, CPU69 also of also carrying out 
the group division of two or more nozzles 27 which form the nozzle train 28 notionally at n pieces (four 
[ for example, ]) of drawing 14 is the same as that of the case of drawing 1 . 

[0097] When the point that this operation gestalt differs from the previous operation gestalt shown in 
drawing 1 sets the ink jet head 22 to the drawing starting position of the mother substrate 12 at step 
SI 2 of drawing 1 5 , the ink jet head 22 is the point that the direction where the nozzle train 28 is 
prolonged is parallel to the direction Y of vertical scanning, as shown in the (a) location of drawing 3 . 
Such array structure of a nozzle is advantageous structure when the pitch between nozzles about the 
ink jet head 22 and the pitch between elements about the mother substrate 12 are equal. 
[0098] Also in this operation gestalt, until the ink jet head 22 reaches [ from an initial valve position (a) ] 
a termination location (k) Repeating the scan migration to main scanning direction x, the return migration 
to an initial valve position, and the vertical-scanning migration with the movement magnitude delta to 
the direction Y of vertical scanning Ink. i.e.. a filter-element ingredient, is alternatively breathed out from 
two or more nozzles 27, and, thereby, a filter-element ingredient is made to adhere during the period of 
horizontal-scanning migration into the filter-element formation field 7 in the color filter formation field 
1 1 in the mother substrate 1 2. 



[0099J In- addition, with this operation gestalt. since the location of the nozzle train 28 is carried out in 
parallel to the direction Y of vertical scanning, the vertical-scanning movement magnitude delta is set 
up equally to a nozzle group's die-length L/n, L/4 [ i.e., ], which were divided. 

[0100] (The 4th operation gestalt) Drawing 4 shows typically the case where ink, i.e., a filter-element 
ingredient, is supplied to each filter-element formation field 7 in the color filter formation field 11 in the 
mother substrate 12 by the regurgitation using the ink jet head 22, according to the manufacture 
approach of the color filter concerning this invention, and other operation gestalten of a manufacturing 
installation. 

[0101] The process of the outline carried out according to this operation gestalt is the same as the 
process shown in drawing 6 . and the same as the equipment and the device target which also showed 
the Inkjet equipment used for ink ** arrival to drawing 8 . Moreover. CPU69 also of also carrying out 
the group division of two or more nozzles 27 which form the nozzle train 28 notionally at n pieces (four 
[ for example. ]) of drawing 14 is the same as that of the case of drawing 1 . 

[0102] The point that this operation gestalt differs from the previous operation gestalt shown in drawing 
i When the ink jet head 22 is set to the drawing starting position of the mother substrate 12 at step 
SI 2 of drawing 15 . The Inkjet head 22 is the point that the direction where the nozzle train 28 is 
prolonged is parallel to the direction Y of vertical scanning, and a point performed by turns continuously, 
without horizontal scanning and vertical scanning of the Inkjet head 22 sandwiching return actuation like 
the case where it is the operation gestalt of drawing 2 , as shown in drawing 4 (a). 
[0103] in addition, with the previous operation gestalt shown in this operation gestalt and drawing 3 
which are shown in drawing 4 , since main scanning direction x becomes the direction of a right angle to 
the nozzle train 28, the nozzle train 28 is shown in drawing 1 1 — as ~ main scanning direction x — 
meeting — 2 successive-installation **** — a filter-element ingredient can be supplied to one filter- 
element field 7 by two nozzles 27 which appeared in the same horizontal-scanning Rhine by things. 
[0104] (The 5th operation gestalt) Drawing 1 6 shows Inkjet head 22A used for the manufacture 
approach of the color filter concerning this invention, and the operation gestalt of further others of a 
manufacturing installation. The point that this Inkjet head 22A differs from the Inkjet head 22 shown in 
drawing 10 Nozzle train 28R which carries out the regurgitation of the R color ink. and nozzle train 28G 
which carry out the regurgitation of the G color ink. Three kinds of nozzle trains nozzle train 28B which 
carries out the regurgitation of the B color ink are formed in one Inkjet head 22A. The ink regurgitation 
system shown in drawing 12 (a) and drawing 12 (b) is prepared in these three kinds of each. R ink feeder 
37R is connected to the ink regurgitation system corresponding to R color nozzle train 28R. It is having 
connected G ink feeder 37G to the ink regurgitation system corresponding to G color nozzle train 28G. 
and having connected B ink feeder 37B to the ink regurgitation system corresponding to B color nozzle 
train 28B. 

[0105] The process of the outline carried out according to this operation gestalt is the same as the 
process shown in drawing 6 . and the same as the equipment which also showed the Inkjet equipment 
used for ink ** arrival fundamentally to drawing 8 . Moreover. CPU69 also of carrying out the group 
division of two or more nozzles 27 which form the nozzle trains 28R. 28G. and 28B notionally at n pieces 
(four [ for example. ]), and also carrying out vertical-scanning migration of the Inkjet head 22A with the 
vertical-scanning movement magnitude delta for every nozzle groups of those of drawing 14 is the same 
as that of the case of drawing 1 . 

[0106] With the operation gestalt shown in drawing 1 , since one kind of nozzle train 28 was only formed 
in the Inkjet head 22, when forming a color filter by R. G, and B3 color, the Inkjet head 22 shown in 
drawing 8 had to be prepared about each three color of R. G. and B. On the other hand, since three 
colors of R. G. and B can be made to adhere to the mother substrate 12 at coincidence by one 
horizontal scanning to main scanning direction x of ink jet head 22A when using ink jet head 22A of the 
structure shown in drawing 16 . if it prepares, it is sufficient only for one Inkjet head 22. Moreover, 
coincidence **** of RGBS color becomes possible by doubling nozzle train spacing of each color with 
the pitch of the filter-element field of a mother substrate. 



[0107] (The 6th operation gestalt) Drawing 17 shows 1 operation gestalt of the manufacture approach of 
the liquid crystal equipment concerning this invention. Moreover, drawing 18 shows 1 operation gestalt 
of the liquid crystal equipment manufactured by the manufacture approach. Moreover,. drawing 19 shows 
the cross-section structure of liquid crystal equipment where the Ix-Ix line in drawing 18 was followed. 
In advance of the manufacture approach of liquid crystal equipment, and explanation of a manufacturing 
installation, first, the example is given and the liquid crystal equipment manufactured by the manufacture 
approach is explained. In addition, the liquid crystal equipment of this operation gestalt is liquid crystal 
equipment of the transflective reflective method which performs a full color display by the passive 
matrix. 

[0108] In drawing 18 , liquid crystal equipment 101 mounts ICs 103a and 103b for a liquid crystal drive 
as a semiconductor chip in a liquid crystal panel 102. connects FPC (Flexible Printed Circuit)104 as a 
wiring connection element to a liquid crystal panel 102, and is formed by forming a lighting system 106 in 
the rear-face side of a liquid crystal panel 102 as a back light further. 

[0109] A liquid crystal panel 102 is formed by sticking 1st substrate 107a and 2nd substrate 107b by the 
sealant 108. A sealant 108 is formed by making epoxy system resin adhere to the inside front face of 
1st substrate 107a or 2nd substrate 107b annularly by screen-stencil etc. Moreover, inside a sealant 
108, as shown in drawing 19 , spherical or the flow material 109 formed in the shape of a cylinder is 
contained in the state of distribution with a conductive ingredient. 

[01 10] In drawing 1 9 , 1st substrate 107a has transparent glass and tabular base material 111a formed 
by transparent plastics etc. The reflective film 112 is formed in the inside front face (top front face of 
drawing 19 ) of this base material 111a, the laminating of the insulator layer 1 13 is carried out on it, on it, 
1st electrode 1 14a sees from arrow-head D, it is formed in the shape of a stripe (refer to drawing 18 ), 
and orientation film 1 16a is further formed on it. Moreover, the outside front face (bottom front face of 
drawing 19 ) of base material 111a is equipped with polarizing plate 1 17a by attachment etc. 
[0111] Although the twist is also actually drawing those stripe spacing sharply and widely in order for 
drawing 18 to show the array of 1st electrode 114a intelligibly, and the number of 1st electrode 114a is 
therefore drawn few, as for 1st electrode 114a, an a large number book is formed more on base material 
111a in fact. 

[0112] In drawing 19 . 2nd substrate 107b has transparent glass and tabular base material 111b formed 
by transparent plastics etc. A color filter 1 18 is formed in the inside front face (bottom front face of 
drawing 1 9 ) of this base material 111b. it sees from arrow-head D in the direction where the above- 
mentioned 1st electrode 114a and 2nd electrode 114b cross at right angles on it, and is formed in the 
shape of a stripe (refer to drawing 18 ), and orientation film 1 1 6b is further formed on it. Moreover, the 
outside front face (top front face of drawing 19 ) of base material 1 1 lb is equipped with polarizing plate 
1 1 7b by attachment etc. 

[0113] Although the twist is also actually drawing those stripe spacing sharply and widely like [ in order 
for drawing 18 to show the array of 2nd electrode 1 14b intelligibly ] the case of 1st electrode 1 14a and 
the number of 2nd electrode 1 14b is therefore drawn few, as for 2nd electrode 1 14b, an a large number 
book is formed more on base material 111b in fact. 

[0114] In drawing 19 , liquid crystal L, for example. STN (SuperTwisted Nematic) liquid crystal, is 
enclosed in the gap surrounded by 1st substrate 107a. 2nd substrate 107b. and the sealant 108 and the 
so-called eel gap. Many minute globular form spacers 119 are distributed by the inside front face of 1st 
substrate 107a or 2nd substrate 107b. and when these spacers 119 exist in a eel gap, the thickness of 
the eel gap is maintained by homogeneity. 

[0115] 1st electrode 114a and 2nd electrode 114b are arranged mutually at orthogonality relation, and 
those crossings are seen from [ of drawing 19 ] arrow-head D, and are arranged in the shape of a dot 
matrix. And each crossing of the shape of the dot matrix constitutes one picture element pixel. The 
color filter 118 is formed by seeing each color element of R (red), G (green), and B (blue) from arrow- 
head D, and making it arrange by patterns, such as a predetermined pattern, for example, a stripe array, 
a delta array, and a mosaic array. The one above-mentioned picture element pixel supports every one 



each of the them R, G, and B, and 3 color picture element pixel of R. G, and B becomes one unit, and 1 
pixel is constituted. 

[01 1 6] Images, such as an alphabetic character and a figure, are displayed on the outside of 2nd 
substrate 107b of a liquid crystal panel 102 by making two or more picture element pixels arranged in 
the shape of a dot matrix, therefore a pixel emit light alternatively. Thus, the field where an image is 
displayed is an effective pixel field, and the superficial rectangle field shown by the arrow head V in 
drawing 1 8 and drawing 19 is an effective viewing area. 

[0117] In drawing 19 . the reflective film 112 is formed with light reflex nature ingredients, such as an 
APO alloy and aluminum (aluminum), and opening 121 is formed in the location corresponding to each 
picture element pixel which is the crossing of 1st electrode 114a and 2nd electrode 114b. As a result, 
opening 121 is seen from [ of drawing 19 ] arrow-head D, and is arranged in the shape of [ as a picture 
element pixel / same ] a dot matrix. 

[01 18] 1st electrode 1 14a and 2nd electrode 1 14b are formed of ITO which is for example, transparence 
electric conduction material. Moreover, the orientation film 116a and 116b is formed by making polyimide 
system resin adhere in the shape of [ of uniform thickness ] film. When these orientation film 1 16a and 
116b receives rubbing processing, the initial orientation of the liquid crystal molecule on the front face 
of 1st substrate 107a and 2nd substrate 107b is determined. 

[0119] In drawing 18 . 1st substrate 107a is formed in an area larger than 2nd substrate 107b, and when 
sticking these substrates by the sealant 108, 1st substrate 107a has substrate overhang section 107c 
jutted out to the outside of 2nd substrate 107b. And cash-drawer wiring 1 14c which prolongs for it and 
comes out of 1st electrode 1 14a to this substrate overhang section 107c. 1 14d of cash-drawer wiring 
which flows with 2nd electrode 1 14b on 2nd substrate 107b through the flow material 109 (refer to 
drawing 19 ) which exists in the interior of a sealant 108, It is formed by the pattern with various kinds 
of appropriate wiring called 1 14f of metal wiring connected to the bump for an input of metal wiring 1 14e 
connected to the bump for an input, i.e., the terminal for an input, of IC103a for a liquid crystal drive, and 
IC103b for a liquid crystal drive etc. 

[0120] With this operation gestalt. 1 14d of cash-drawer wiring which flows in cash-drawer wiring 1 14c 
and 2nd electrode 1 14b which are prolonged from 1st electrode 1 14a is formed by ITO which is the 
same ingredient as those electrodes, i.e.. a conductive oxide. Moreover, the metal wiring 114e and 114f 
which is wiring of the input side of ICs 103a and 103b for a liquid crystal drive is formed, the low metallic 
material, for example, the APC alloy, of an electric resistance value. An ARC alloy is an alloy which 
consists of the alloy which accompanies mainly including Ag and contains Pd and Cu, for example, Ag98%. 
Pd1%, and Gu1%. 

[0121] IC103a for a liquid crystal drive and IC103b for a liquid crystal drive are pasted up and mounted 
in the front face of substrate overhang section 107c by ACF (Anisotropic Conductive Film: anisotropy 
electric conduction film)122. That is. with this operation gestalt, it is formed on the substrate as a liquid 
crystal panel of the so-called COG (Chip On Glass) method of the structure where a semiconductor 
chip is mounted directly. In the mounting structure of this COG method, the input-side bump of ICs 
103a and 103b for a liquid crystal drive and the metal wiring 114e and 114f are connected conductively, 
it pulls out with the output side bump of ICs 103a and 103b for a liquid crystal drive, and Wiring 1 14c 
and 114d is connected conductively by the electric conduction particle contained inside ACPI 22. 
[0122] In drawing 18 . FPC104 has the flexible resin film 123, the circuit 126 constituted including the 
chip 124, and the metal wiring terminal 127. A circuit 126 is directly carried in the front face of the resin 
film 123 by the conductive connection technique of soldering and others. Moreover, the metal wiring 
terminal 127 is formed with the electrical conducting material of an APC alloy, Cr, and Cu and others. 
The part in which the metal wiring terminal 127 was formed among FPC104 is connected to the part in 
which metal wiring 114e and 114f of metal wiring were formed among 1st substrate 107a by ACF122. 
And the metal wiring 114e and 114f by the side of a substrate and the metal wiring terminal 127 by the 
side of FPC flow by work of the electric conduction particle contained inside ACF122. 
[0123] The external connection terminal 131 is formed in the side edge of the opposite side of FPC104, 



and ft connects with the external circuit which this external connection terminal 131 does not illustrate. 
And based on the signal transmitted from this external circuit, ICs 103a and 103b for a liquid crystal 
drive drive, a scan signal is supplied to either 1st electrode 114a or 2nd electrode 114b, and a data 
signal is supplied to another side. Armature-voltage control of the picture element pixel of the shape of 
a dot matrix arranged in the effective viewing area V is carried out for each pixel of every by this, 
consequently the orientation of liquid crystal L is controlled for each picture element pixel of every. 
[0124] In drawing 18 , the lighting system 106 which functions as the so-called back light has the 
transparent material 132 constituted with acrylic resin etc., the diffusion sheet 133 prepared in optical 
outgoing radiation side 132b of the transparent material 132, the reflective sheet 134 prepared in the 
opposite side of optical outgoing radiation side 132b of a transparent material 132, and LED (Light 
Emitting Diode)136 as a source of luminescence, as shown in drawing 19 . 

[0125] LED136 is supported by the LED substrate 137 and the supporter (not shown) formed in a 
transparent material 132 and one is equipped with the LED substrate 137. By equipping the 
predetermined location of a supporter with the LED substrate 137, LED136 is put on the location which 
counters optical incorporation side 132a which is the side side end face of a transparent material 132. In 
addition, the sign 138 shows the shock absorbing material for buffering the impact which joins a liquid 
crystal panel 102. 

[0126] If LED136 emits light, the light is incorporated from optical incorporation side 132a, and is led to 
the interior of a transparent material 132, and while spreading reflecting on the wall surface of the 
reflective sheet 134 or a transparent material 132, outgoing radiation of it will be carried out from optical 
outgoing radiation side 132b as a flat-surface light to the exterior through the diffusion sheet 133. 
[0127] In drawing 19 , since it is constituted as mentioned above, it reflects by the reflective film 1 12 
and the liquid crystal equipment 101 of this operation gestalt is again supplied to liquid crystal L, after 
an extraheous light is incorporated inside a liquid crystal panel 102 from the 2nd substrate 107b side 
and the light passes liquid crystal L, when extraneous lights, such as sunlight and indoor light, are bright 
enough. Orientation control of the liquid crystal L is carried out for every picture element pixel of R, G, 
and B with the electrodes 114a and 114b which pinch this, therefore, the light supplied to liquid crystal L 
is modulated for every picture element pixel, and images, such as an alphabetic character and a figure, 
are displayed on the exterior of a liquid crystal panel 102 by the light which passes polarizing plate 117b 
by the modulation, and the light which cannot pass. Thereby, the display of a reflective mold is 
performed. 

[0128] On the other hand, when the quantity of light of an extraneous light is not fully obtained, LED136 
emits light, outgoing radiation of the fiat-surface light is carried out from optical outgoing radiation side 
132b of a transparent material 132, and the light is supplied to liquid crystal L through the opening 121 
formed in the reflective film 112. At this time, like the display of a reflective mold, it becomes irregular 
for every picture element pixel, and, thereby, an image is displayed on the exterior with the liquid crystal 
L with which orientation control of the supplied light is carried out. Thereby, the display of a 
transparency mold is performed. 

[0129] The liquid crystal equipment 101 of the above-mentioned configuration is manufactured by the 
manufacture approach shown in drawing 1 7 . In this manufacture approach, it is the process in which a 
series of processes of a process PI - a process P6 form 1st substrate 107a, and is the process in 
which a series of processes of a process P11 - a process P14 form 2nd substrate 107b. As for the 1st 
substrate formation process and the 2nd substrate formation process, each is usually performed 
uniquely. 

[0130] First, if the 1st substrate formation process is explained, will use the reflective film 112 for 
plurality of a liquid crystal panel 102 for the front face of the mother raw material base material of the 
large area formed by translucency glass, translucency plastics, etc., and the photolithography method 
etc. will be formed in it. Furthermore, an insulator layer 113 is formed using the method of forming well- 
known on it (process PI), next 1st electrode 114a and Wiring 114c, 114d, 114e. and 114f are formed 
using the photolithography method etc. (process P2). 



[01 31 ]■ Next, orientation film 116a is formed by spreading, printing, etc. on 1st electrode 114a (process 
P3). and the initial orientation of liquid crystal is determined by performing rubbing processing to the 
orientation film 116a further (process P4). Next, for example by screen-stencil etc., a sealant 108 is 
formed annulariy (process P5). and the still more nearly spherical spacer 119 on it is distributed 
(process P6). Of the above, the 1 st substrate of a mother of the large area which owns two or more 
panel patterns on 1st substrate 107a of a liquid crystal panel 102 in part is formed. 
[0132] Apart from the above 1st substrate formation process, the 2nd substrate formation process (the 
process P11 of drawing 17 - process PI 4) is carried out. First, the mother raw material base material of 
the large area formed by translucency glass, translucency plastics, etc. is prepared, and the color filter 
118 for plurality of a liquid crystal panel 102 is formed in the front face (process P1 1). The formation 
process of this color filter is performed using the manufacture approach shown in drawing 6 . and 
formation of each color filter element of R, G, and B in that manufacture approach is performed 
according to the control approach of the Inkjet head shown in drawing 1 , drawing 2 . drawing 3 . 
drawing 4 . etc. using the Inkjet equipment 16 of drawing 8 . Since the manufacture approach of these 
color filters and the control approach of an Inkjet head are the same as the already explained contents, 
those explanation is omitted. 

[0133] If a color filter 1118. i.e., a color filter, is formed on the mother substrate 12. i.e.. a mother raw 
material base material, as shown in drawing 6 (d) Next, 2nd electrode 114b is formed by the 
photolithography method (process PI 2). further, by spreading, printing, etc., orientation film 116b is 
formed (process PI 3), rubbing processing is further performed to the orientation film 1 16b, and the 
initial orientation of liquid crystal is decided (process PI 4). Of the above, the 2nd substrate of a mother 
of the large area which owns two or more panel patterns on 2nd substrate 107b of a liquid crystal panel 
102 in part is formed. 

[0134] After the 1st substrate of a mother and the 2nd substrate of a mother of a large area are formed 
of the above, those mother substrates of each other are stuck [ alignment /, i.e., after carrying out 
alignment, ] on both sides of a sealant 108 in between (process P21). Thereby, the panel part for liquid 
crystal panel plurality is included, and the panel structure of the empty in the condition that liquid 
crystal is not yet enclosed is formed. 

[0135] Next, a scribe slot. i.e.. the slot for cutting, is formed in the predetermined location of the panel 
structure of the completed empty, and the panel structure is further taken a break namely, cut on the 
basis of the scribe slot (process P22). Thereby, the panel structure of the empty of the shape of so- 
called strip of paper in the condition that the opening 110 (refer to drawing 18 ) for liquid crystal 
impregnation of the sealant 108 of each liquid crystal panel part is exposed to the exterior is formed. 
[0136] Then, liquid crystal L is poured into the interior of each liquid crystal panel part through the 
exposed opening 110 for liquid crystal impregnation, and each liquid crystal inlet 110 is further closed 
with resin etc. (process P23). The usual liquid crystal impregnation processing puts into a chamber etc. 
the reservoir container and the strip-ol^papeHike empty panel by which liquid crystal was stored into 
for example, the reservoir container, and the liquid crystal was stored, after it makes the chamber etc. a 
vacua, it is immersed in a strip-of-papeMike empty panel into liquid crystal in the interior of the 
chamber, and it is performed by opening a chamber to atmospheric pressure after that. Since the 
interior of an empty panel is a vacua at this time, the liquid crystal pressurized by atmospheric pressure 
is introduced inside a panel through opening for liquid crystal impregnation. Since liquid crystal adheres 
to the surroundings of the liquid crystal panel structure after liquid crystal impregnation, the strip-o1^ 
paper-like panel after liquid crystal impregnation processing receives washing processing in a process 24. 
[0137] Then, two or more liquid crystal panels are separately cut down by forming a scribe slot in a 
predetermined location again to the mother panel of the shape of a strip of paper after liquid crystal 
impregnation and washing finish, and cutting a strip-oi^paper-like panel on the basis of the scribe slot 
further (process P25). In this way, as shown in drawing 18 to each produced liquid crystal panel 102, 
target liquid crystal equipment 101 is completed by mounting ICs 103a and 103b for a liquid crystal drive, 
equipping with a lighting system 106 as a back light, and connecting FPC104 further (process P26). 



[0138] The* manufacture approach of the liquid crystal equipment explained above and especially a 
manufacturing installation have the following descriptions in the phase which manufactures a color filter. 
That is, each filter element 3 in the color filter 1118. i.e., the color filter of drawing 19 , shown in 
drawing 5 (a) is not formed of one horizontal-scanning x of the Inkjet head 22 (refer to drawing 1 ), and 
one filter element 3 is formed in every n times of two or more nozzles 27 belonging to a different nozzle 
group, and is formed in predetermined thickness by receiving the ink regurgitation in piles 4 times. For 
this reason, even when variation exists in ink discharge quantity among two or more nozzles 27 
temporarily, it can prevent that variation arises in thickness among two or more filter elements 3, and, 
so, the light transmission property of a color filter can be superficially made into homogeneity. In the 
liquid crystal equipment 101 of drawing 19 , I hear that clear color display without an irregular color is 
obtained, and there is this. 

[0139] Moreover, in the manufacture approach of the liquid crystal equipment of this operation gestalt, 
and a manufacturing installation, since a filter element 3 is formed by the ink regurgitation using the ink 
jet head 22 by using the Inkjet equipment 16 shown in drawing 8 , there is also no need of passing 
through a complicated process like the approach using the photolithography method, and an ingredient is 
not wasted. 

[0140] (The 7th operation gestalt) Drawing 20 shows 1 operation gestalt of the manufacture approach of 
EL equipment concerning this invention. Moreover, drawing 21 shows the main process of the 
manufacture approach, and the main cross-section structure of EL equipment finally acquired. As shown 
in drawing 21 (d), EL equipment 201 Form the pixel electrode 202 on the transparence substrate 204, 
and between each pixel electrode 202, see bank 205 from arrow-head G, and it forms in the shape of a 
grid. So that the hole-injection layer 220 may be formed into those grid-like crevices, it may see from 
arrow-head G and it may become a predetermined array of a stripe array etc. R color luminous layer 
203R, It is formed by forming G color luminous layer 203G and B color luminous layer 203B into each 
grid-like crevice, and forming a counterelectrode 213 on them further. 

[0141] When driving the above-mentioned pixel electrode 202 by the active component of 2 terminal 
molds called a TFD (Thin Film Diode: thin-film diode) component etc.. the above-mentioned 
counterelectrode 213 is seen from arrow-head G, and is formed in the shape of a stripe. Moreover, when 
driving the pixel electrode 202 by the active component of 3 terminal molds called TFT (Thin Film 
Transistor thin film transistor) etc., the above-mentioned counterelectrode 213 is formed as a single 
field electrode. 

[0142] The field across which it faces with each pixel electrode 202 and each counterelectrode 213 
becomes one picture element pixel, the picture element pixel of R, G, and 83 color becomes one unit, 
and one pixel is formed. By controlling the current which flows each picture element pixel, what is 
wished of two or more picture element pixels is made to emit light alternatively, and, thereby, the full 
color image wished to have in the direction of arrow-head H can be displayed. 

[0143] The above-mentioned EL equipment 201 is manufactured by the manufacture approach shown in 
drawing 20 . That is, like a process P51 and drawing 21 (a), active elements, such as a TFD component 
and a TFT component, are formed in the front face of the transparence substrate 204, and the pixel 
electrode 202 is formed further. As the formation approach, the photolithography method, a vacuum-like 
arrival method, the sputtering method, the metal fog method, etc. can be used, for example. As an 
ingredient of a pixel electrode, the multiple oxide of ITO (Indium Tin Oxide), the tin oxide, indium oxide, 
and a zinc oxide etc. can be used. 

[0144] Next, as shown in a process P52 and drawing 21 (a), the septum 205, i.e.. a bank, was formed 
using the well-known patterning technique, for example, the photolithography method, and between each 
transparent electrode 202 was filled with this bank 205. Thereby, improvement in contrast, prevention of 
the color mixture of luminescent material, the optical leakage from between a pixel and pixels, etc. can 
be prevented. Although it will not be limited especially if it has endurance to the solvent of EL ingredient 
as an ingredient of bank 205, organic materials, such as that the fluoridization can be carried out by 
fluorocarbon gas plasma treatment, for example, acrylic resin, an epoxy resin, and photosensitive 



polyimide. are desirable. 

[0145] Next, just before applying the ink for hole-injection layers, continuation plasma treatment of 
oxygen gas and the fluorocarbon gas plasma was performed to the substrate 204 (process P53). 
Thereby, a polyimide front face is ******(ed) and an UO front face can perform wettability control by 
the side of the substrate for hydrophilization being carried out and carrying out patterning of the ink jet 
drop minutely. As equipment which generates the plasma, it can use similarly with the equipment which 
generates the plasma in a vacuum, or the equipment which generates the plasma in atmospheric air. 
[0146] Next, as shown in a process P54 and drawing 21 (a), patterning spreading was performed for the 
ink for hole-injection layers on discharge and each pixel electrode 202 from the ink jet head 22 of the 
ink jet equipment 16 of drawing 8. The control approach of a concrete ink jet head used the approach 
shown in drawing 1. drawing 2. drawing 3. or drawing 4. The solvent was removed on a room temperature 
and the conditions of 20 minutes after the spreading and among the vacuum (Itorr) (process P55), and 
the ink for luminous layers and the hole-injection layer 220 not dissolving were formed among 
atmospheric air after that by 20 degrees C (on a hot plate), and heat treatment for 10 minutes (process 
P56). Thickness was 40nm. 

[0147] Next, as shown in a process P57 and drawing 21 (b). on the hole-injection layer 220 in each 
filter-element field, the Inkjet technique was used and the ink for R luminous layers and the ink for G 
luminous layers were applied. Here, each ink for luminous layers followed further discharge and the 
approach which showed the control approach of an ink jet head to drawing 1, drawing 2, drawing 3, or 
drawing 4 from the ink jet head 22 of the ink jet equipment 16 of drawing 8. According to the ink jet 
method, detailed patterning can be performed in a short time simple. Moreover, it is possible by changing 
the solid content concentration and discharge quantity of an ink constituent to change thickness. 
[0148] After spreading of the ink for luminous layers, and among the vacuum (Itorr), the solvent was 
made to remove and (process P58) conjugate continuously by 150 degrees C and heat treatment of 4 
hours among nitrogen-gas-atmosphere mind on the conditions of a room temperature. 20 etc. minutes, 
etc., and R color luminous layer 203R and G color luminous layer 203G were formed (process P59). 
Thickness was 50nm. The luminous layer which conjugated by heat treatment is insoluble to a solvent. 
[0149] In addition, before forming a luminous layer, continuation plasma treatment of oxygen gas and the 
fluorocarbon gas plasma may be performed in the hole-injection layer 220. Thereby, a fluorine ghost 
layer is formed on the hole-injection layer 220, and when ionization potential becomes high, hole- 
injection effectiveness can offer increase and organic electroluminescence equipment with high luminous 
efficiency. 

[0150] Next, as shown in a process P60 and drawing 21 (c). B color luminous layer 203B was formed in 
piles on R color luminous layer 203R in each picture element pixel, G color luminous layer 203G, and the 
hole-injection layer 220. Thereby, it not only forms the three primary colors of R, G. and 8, but it can 
bury and carry out flattening of the level difference of R color luminous layer 203R and G color luminous 
layer 203G. and bank 205. Thereby, vertical inter-electrode short-circuit can be prevented certainly. By 
adjusting the thickness of B color luminous layer 203B. in the laminated structure of R color luminous 
layer 203R and G color luminous layer 203G. B color luminous layer 203B acts as an electron injection 
transportation layer, and does not emit light in B color. 

[0151] As the formation approach of the above B color luminous layer 203B, the general spin coat 
method as a wet method can also be adopted, for example, or R color luminous layer 203R and the 
method of forming G color luminous layer 203G. and the same ink jet method can also be adopted. 
[0152] Then, as shown in a process P61 and drawing 21 (d). target EL equipment 201 was manufactured 
by forming a counterelectrode 213. A counterelectrode 213 can be formed by being made from Mg, Ag, 
aluminum. Li, etc. using the forming-membranes methods, such as vacuum deposition and a spatter, 
when it is a field electrode. Moreover, when a counterelectrode 213 is a stripe-like electrode, the 
formed electrode layer can be formed using the patterning technique of the photolithography method etc. 
[0153] Since the control approach shown in drawing 1. drawing 2. drawing 3. or drawing 4 as the control 
approach of an ink jet head was adopted according to the manufacture approach of EL equipment 



explained above, and the manufacturing installation The hole-injection layer 220 in each picture element 
pixel in drawing 21 and R and G. and B each color luminous layers 203R, 203G. and 203B It is not formed 
of one horizontal-scanning x of the Inkjet head 22 (refer to drawing 1). The hole-injection layer and/or 
each color luminous layer in one picture element pixel are formed in n times of two or more nozzles 27 
belonging to a different nozzle group, and are formed in predetermined thickness by receiving the ink 
regurgitation in piles 4 times. For this reason, even when variation exists in ink discharge quantity among 
two or more nozzles 27 temporarily, it can prevent that variation arises in thickness among two or more 
picture element pixels, and, so, the illuminant cloth property of the luminescence side of EL equipment 
can be superficially made into homogeneity. In the EL equipment 201 of drawing 21 (d), I hear that clear 
color display without an irregular color is obtained, and there is this. 

[0154] Moreover, in the manufacture approach of EL equipment of this operation gestalt. and a 
manufacturing installation, since each color picture element pixel of R, G. and B is formed by the ink 
regurgitation using the ink jet head 22 by using the Inkjet equipment 16 shown in drawing 8, there is 
also no need of passing through a complicated process like the approach using the photolithography 
method, and an ingredient is not wasted. 

[0155] (Other operation gestalten) although the desirable operation gestalt was mentioned and this 
invention was explained above, this invention is not limited to the operation gestalt. within the limits of 
invention indicated to the claim, is boiled variously and can be changed. 

[0156] For example, although the Inkjet head 22 was moved to main scanning direction x, horizontal 
scanning of the substrate 12 was carried out and it decided to carry out vertical scanning of the 
substrate 12 by the ink jet head 22 by moving a substrate 12 with the vertical-scanning driving gear 21 
in the manufacturing installation of the color filter shown in drawing 8 and drawing 9. contrary to this, 
horizontal scanning can be performed by migration of a substrate 1 2, and vertical scanning can also be 
performed by migration of the Inkjet head 22. 

[0157] Moreover, although the Inkjet head of the structure which carries out the regurgitation of the ink 
using bending deformation of a piezoelectric device was used with the above-mentioned operation 
gestalt, the Inkjet head of the structure of other arbitration can also be used. Moreover, although 
illustrated with the above-mentioned operation gestalt only about the most general configuration the 
configuration and a main scanning direction and the direction of vertical scanning cross at right angles, 
the relation between a main scanning direction and the direction of vertical scanning is not restricted to 
orthogonality relation, but should just intersect it at an angle of arbitration. As an ingredient made to 
breathe out, according to the element formed on the object of a substrate etc.. it is variously selectable, 
for example, electrical conducting materials, such as a silica glass precursor and metallic compounds, 
the dielectric materials, or the semiconductor material other than ink and EL luminescent material 
mentioned above is mentioned as the example. Moreover, although the above-mentioned operation 
gestalt has explained the manufacture approach of the manufacture approach of the manufacture 
approach of a color filter and a manufacturing installation, and liquid crystal equipment and a 
manufacturing installation, and EL equipment, and the manufacturing installation as an example, this 
invention can be used for the technology at large which performs detailed patterning on an object, 
without being limited to these. For example, formation of various semiconductor devices (a thin film 
transistor, thin-film diode, etc.), various circuit patterns, and an insulator layer etc. is mentioned as an 
example of the use range. As an ingredient made to breathe out from a head, according to the element 
formed on the object of a substrate etc., it is variously selectable, for example, electrical conducting 
materials, such as a silica glass precursor and metallic compounds, the dielectric materials, or the 
semiconductor material other than ink and EL luminescent material mentioned above is mentioned as 
the example. Moreover, although the "Inkjet head" has been called with the above-mentioned operation 
gestalt since it is simple, the discharged substance breathed out from this ink jet head is not limited to 
ink. for example, various things, such as conductive ingredients, such as the above-mentioned EL 
luminescent material, a silica glass precursor, and metallic compounds, dielectric materials, or a 
semiconductor material, cannot be overemphasized. The liquid crystal equipment and EL equipment 



which were manufactured by the manufacture approach of the above-mentioned operation gestalt can 
be carried in the display of electronic equipment, such as a portable telephone and a pocket mold 
computer. 
[0158] 

[Effect of the Invention] According to the manufacture approach of a color filter and manufacturing 
installation concerning this invention, each filter element in a color filter is not formed of one scan of an 
ink jet head. Since one filter element each is formed in predetermined thickness by receiving the ink 
regurgitation in piles by two or more nozzles belonging to a different nozzle group Even when variation 
exists in ink discharge quantity among two or more nozzles temporarily, it can prevent that variation 
arises in thickness among two or more filter elements, and. so. the light transmission property of a color 
filter can be superficially made into homogeneity. 

[0159] Moreover, since this invention is the approach of using an ink jet head, there is also no need of 
passing through a complicated process like the approach using the photolithography method, and an 
ingredient is not wasted. 

[0160] Moreover, according to the manufacture approach of liquid crystal equipment and manufacturing 
installation concerning this invention, it sets in the phase which manufactures a color filter. Each filter 
element in a color filter is not formed of one scan of an ink jet head. Since one filter element each is 
formed in predetermined thickness by receiving the ink regurgitation in piles by two or more nozzles 
belonging to a different nozzle group Even when variation exists in ink discharge quantity among two or 
more nozzles temporarily, it can prevent that variation arises in thickness among two or more filter 
elements, and. so, the light transmission property of a color filter can be superficially made into 
homogeneity. Consequently, a clear color image without an irregular color can be displayed. 
[0161] Moreover, according to the manufacture approach of EL equipment and manufacturing installation 
concerning this invention, each color luminous layer of R, G. and B in each picture element pixel is not 
formed of one horizontal scanning of an Inkjet head, and each of those color luminous layers are formed 
in predetermined thickness by receiving the ink regurgitation in piles by two or more nozzles belonging 
to a different nozzle group. For this reason, even when variation exists in ink discharge quantity among 
two or more nozzles temporarily, the clear color display which can prevent that variation arises in 
thickness among two or more picture element pixels, and can so make homogeneity superficially the 
illuminant cloth property of the luminescence side of EL equipment, consequently does not have an 
irregular color can be obtained. 

[0162] Moreover, in the manufacture approach of EL equipment of this invention, and a manufacturing 
installation, since each color picture element pixel of R. G. and B is formed by the ink regurgitation 
which used the ink jet head, there is also no need of passing through a complicated process like the 
approach using the photolithography method, and an ingredient is not wasted. 

[0163] Moreover, according to the control device of the ink jet head concerning this invention, each 
color pattern is not formed of one scan of an ink jet head. Since one color pattern each is formed in 
predetermined thickness by receiving the ink regurgitation in piles by two or more nozzles belonging to a 
different nozzle group Even when variation exists in ink discharge quantity among two or more nozzles 
temporarily, it can prevent that variation arises in thickness among two or more color patterns, and, so, 
the optical property of a color pattern can be arranged with homogeneity in the flat surface of an optical 
member. 

[01 64] Thereby, R [ as a color pattern in the color filter as an optical member ], G, and B each color 
filter element can be superficially formed by uniform thickness. Moreover, R, G, B luminous layer, and 
the hole-injection layer as a color pattern in the EL element as an optical member can be superficially 
formed by uniform thickness. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing typically the main processes of 1 operation gestalt of the 
manufacture approach of the color filter concerning this invention. 

[Drawing 2] It is the top view showing typically the main processes of other operation gestalten of the 
manufacture approach of the color filter concerning this invention. 

[Drawing 3] It is the top view showing typically the main processes of the operation gestalt of further 
others of the manufacture approach of the color filter concerning this invention. 

[Drawing 4] It is the top view showing typically the main processes of the operation gestalt of further 
others of the manufacture approach of the color filter concerning this invention. 
[Drawing 5] It is the top view showing 1 operation gestalt of the mother substrate used as the 1 
operation gestalt of the color filter concerning this invention, and its foundation. 
[Drawing 6] It is drawing showing the production process of a color filter typically using the cross- 
section part according to the VI-VI line of drawing 5 (a). 

[Drawing 7] It is drawing showing the example of an array of the picture element pixel of R [ in a color 
filter ], G, and B3 color. 

[Drawing 8] It is the perspective view showing 1 operation gestalt of the ink jet equipment which is a 
part for the principal part of each manufacturing installation called the manufacturing installation of EL 
equipment concerning the manufacturing installation of the color filter concerning this invention, the 
manufacturing installation of the liquid crystal equipment concerning this invention, and this invention. 
[Drawing 9] It is the perspective view expanding and showing the principal part of the equipment of 
drawing 8 . 

[Drawing 10] It is the perspective view expanding and showing the ink jet head which is the principal part 
of the equipment of drawing 9 . 

[Drawing 11] It is the perspective view showing the example of an alteration of an Inkjet head. 
[Drawing 12] It is drawing showing the internal structure of an ink jet head, and a part of (a) shows a 
fracture perspective view, and (b) shows the cross-section structure according to the J-J line of (a). 
[Drawing 13] It is the top view showing other examples of an alteration of an ink jet head. 
[Drawing 14] It is the block diagram showing the electric control system used for the ink jet head 
equipment of drawing 8 . 

[Drawing 15] It is the flow chart which shows the control flow performed according to the control 
system of drawing 14 . 

[Drawing 16] It is the strabism side Fig. showing the example of an alteration of further others of an ink 
jet head. 

[Drawing 17] It is process drawing showing 1 operation gestalt of the manufacture approach of the liquid 
crystal equipment concerning this invention. 

[Drawing 18] It is the perspective view showing an example of the liquid crystal equipment manufactured 
by the manufacture approach of the liquid crystal equipment concerning this invention in the state of 
decomposition. 

[Drawing 1 9] It is the sectional view showing the cross-section structure of liquid crystal equipment 



accord! nfg to the Ix-Ix line in drawing 18 . 

[Drawing 20] It is process drawing showing 1 operation gestalt of the manufacture approach of EL 
equipment concerning this invention. 

[Drawing 21] It is the sectional view of EL equipment corresponding to process drawing shown in 
drawing 20 . 

[Drawing 22] It is drawing showing an example of the manufacture approach of the conventional color 
filter. 

[Drawing 23] It is drawing for explaining the property of the conventional color filter. 
[Description of Notations] 

1 Color Filter 

2 Substrate 

3 Filter Element 

4 Protective Coat 

6 Septum 

7 Filter-Element Formation Field 

1 1 Color Filter Formation Field 

12 Mother Substrate 

13 Filter-Element Ingredient 

1 6 Ink Jet Equipment 

17 Head Positional Controller 

18 Substrate Positional Controller 

19 Horizontal-Scanning Driving Gear 

21 Vertical-Scanning Driving Gear 

22 Ink Jet Head 

26 Head Unit 

27 Nozzle 

28 Nozzle Train 

39 Ink Pressurization Object 
41 Piezoelectric Device 
49 Table 

76 Capping Equipment 

77 Cleaning Equipment 

78 Electronic Balance 

81 Camera for Heads 

82 Camera for Substrates 

101 Liquid Crystal Equipment 

102 Liquid Crystal Panel 
107a, 107b Substrate 
111a, 111b Base material 
114a. 114b Electrode 
118 Color Filter 

201 EL Equipment 

202 Pixel Electrode 

203R, 203G, 203B Luminous layer 

204 Substrate 

205 Bank 

213 Counterelectrode 
220 Hole-Injection Layer 
L Liquid crystal 
M Filter-element ingredient 



X Mfifin scahning direction 

Y The direction of vertical scanning 
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t. 

mti^w^<Dy X)i'i)^ e. ©-r >;57 ©RtaisrSn^nr'S y x;i' 
t. 

y h^y HRtXtfrffiS«©5"fe®-;^&«fi:*fc**bTSiJ 

CiS^^is] Mikmz^n^iftiii'r^1tt(><D:^mx 

*gft©yx;i'$:?imici3?^jbTfie^yx;i'?9&*b, tm 

RcX«trtE*fii4^!)© 5 1> (D-:^^m:^\zMVx±M.it:»j^ 
iz^Wi^it^umt. 

WIS** © d -fe ©-* UTSJjts s -a-* X 

St, 

Sr Aiii-r -5 :i t ^WWl ii-r •5«M©ttffi:&ffi. 
(gS*«l 6] m^mi 5»CtSV»T, «5IE^-> H, R 

t;*#««i©-**WlE^;i/-:/©iij^3S:;^(a]©fiS©S 



( 4 ) 

5 

im^m 1 7 ] m^m i s x\tm^m i e ir^v^x. 
mj^^m&6it. 10 

64? (L/n) cose 

[if 2 0 ] 1 9 JrisviT, Mf2y XJl/JiJ© 

8 '= (L/n) c o s 0 

[ii*^ 2 2 ] iS^JS 1 0 ICfE«©?$ftgMOMia* 

[w*3B 2 3 ] m^m 1 2 \zBm<DEimm.(Dsiy&:^Wi 

ViTffijfi bfcEL^B^jS® bfc«? 
[0 0 0 1] 
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mskmm. xitEi^m^muh:^m^m^\z^r^, 

[0 0 0 2] 

^jj^S® K J: o T 7 7 &fT ^ t d<# < ^ o 

M^«, R (#) . G (ifi) . B («) OH-vh<^<^S- 

[0 0 0 3] Ei.mmiz^-tixyjvtiy--^^^ 
ff^m-^izit, m^it. ^vT.. ■'fyT.^vi^mz^^ 
xwm,^nitW(SL<o^m\z. m^vsi. r m) , g 

im . B (*) ®H:v htt®#fiEL%Jt®SXh^ 

bTi(fe^bfi^-fe.;i'?£j^*Kb. j:n5©«ffitw4o-rs« 

JEii^^ tfi/-fe;i/^:t l::*!iwr S i: tc J:oTS^^^ 
[0 0 0 4] (tesfe, :fi^—y^)V^<OR. g. b^©& 

fe7-l';U^'XP-;>t>h?£/t;J'-->^-r^«-g-1>. EL 
g®®R. G. B^<D'&^m\di/±i)l'^A^-—>if 

t)nTVis. bd''b?&*<e.ji©7* huyy^^w-fe 

[0 0 0 5] Z-CDrnm^mm-t^tttf), -iyi^-Jx-y h 

m\z^r>xy^ }i'iS:'^n^EL^^ittm^i\^y hmz 

[0 0 0 6] 1212 2 (a) tC^V^T, :»yX. ify 

7.=f'v^mzi^-oxi&^^nit.imm<r>m^. v»fct$s 
v-tf-jj^- H 3 0 1 <r>^m\zWL-&^t\^W^<nni^}\^^ 

«3 0 2©F«iSBM«tJC, H2 2 (b) iriR-Ti^JC, K 

•V ht^lCgB?iJ$n;'S:*g&®7'r;P:5'Xk;<>h 3 0 3 

Cai^«0 2 2 (c) \Z7P.t i.r>\z. 
yx;w3 0 4*a?ijtticEjijbTj*-S/'7:jP5ij3 0 5 

fS-f ^i'S^xy h's-;/ H3 0 6*, H2 2 (b) 



( 5 ) 

7 

^ A 1 RZS^zWA 2 Ta^-r J: ^ 1 m<o/^^}umi$. 3 

> ^ -Ti^cfc-fe 7 -f ;^^'t^!^^&ttth-r ^ tr J; o T^g-a 

JP^'Xl^^O h 3 0 3 
[0 0 0 7] 7W';i'^'Xl/;<>h3 0 3«R. G. 

i: V^-D :t®±CDiB3?iJ J^ffiTiS?i]-r -5 t J: o T Jgfig S 

ns'bo-eafesoT?, 022 (b) Jcs^f -f >i>-:?xy 

h'S';; H3 0 efciS-Oi^lStaiiaStt. R. G. BCD 10 
^eSttWrS'f >i^-;?xy h^y K3 0 6*R. G. 
B^© 3 64)-fcJt^*^(tT*5V^T. ^-ne CD-r >i7 
xy K3 0 6S:fll-<rJCfflViTlO©Tif— tK— K 

3 0 1±CR, G. B^©3feE?U*Jg*fit"«. 
[0 0 0 8] 

[^?^75i/»*bJ;5i:t-5gg^] 'r>i7S7x 
y h^.;; H 3 0 6 JrMLTtt, —mz, JX)VJ^\ 3 0 5 

s«ij«-r«itiic©yxji'3 0 4®-f >^«:aia»c/'«5y 

[0 0 0 9] iSoT, 02 2 (b) J: 5 »CUT< 

>^v'xy h-^y h* 3 0 6tCJ;oT:7^-;i'iS'XP^>h 
3 0 34J^^Kbfct^, 02 3 (b) tC5^-r<kaiC. -f 
>tf'Jx.-j h'sy K3 0 6 0«8l8Jr^fS-rs<tgPlX 

[0 0 101 ^^m\t. ±.fi.<Dfmmz.m.^x^^n-k. so 
sa3S*tes.i[X$iisse*«iefr s ji t s b w t -r 

[0 0 11] 

[^s*«*-r*fe*©#ii] (1) ±u<Du^^m^ 

ffi7-f;i/:?x^>(>h&}^fiK-r-5XSi:, ^tUtiifJV- 

:&l«HC^2ET^^.k^lC> tilte-f -:^x •;/ h's-y HS. 

[0 0 121 ^©«ll«©;«75-7w';i'^'Oifiia*ffi»CJ; 50 
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;<7 7-7-f ;U^(^cD{i'irW7.-fJU^'Xp^> h 
tt, -f >i?-:^xy h'Vy K©lIiI©jt^KJ;oTJgfig3 

[0 0 13] *i?Bj©:^3 7-7-<;i'^'©®j£ 

*tett-f >i?-:^xy V-^v h'?&fflVi§:;^^feT*-5©t?, 

7 :t h U y y V :7 S;^fe© J; p ;5:tgj!S?^X 

[0 0 14] ±BH«ii«©*v-7w;u3'©iiiS:;^fcfefc*3 

viT, ttrlH'f >i7v'xy h'Ny KS.DfSS©5-fe©— 
stJtBy X;ue^;i'-y©S'J*S:*(Si©fi$ ©SiB:fg©S 

■rn«, i<t»:©yx;i'i^ji'-y*wss«©i^i;sB^j-?fe 

StaT^S-rs::it»c;^D, &y XJl^i^iP-T/f^wy X 
;HcJ:-x>TM>«r©7 w ;^^'X^;<> h^^lC-f ^i^d^S 

[0 0 15] k.W^^<r)ts7--7 ^)V^<r>mM-)3 
i*ic*5ViT, t9lsyX;P?iJ«MiEiij*«;^rsur«LT<« 
;^bTiafi-r^cit*<-e^^. /X;i/^^J«1tS:©yX;w 

/X;i'5iJ©E®4^sg*<-f >y-:^xy h'Ny K©giMS:^ 

f^iHc^tbT¥fft?a&Si:-r«.t, /X;i/*^&ttfcH$nfc 
W';)<>h©PD-&i5'b©©ra©mR8, fJato-^x^^^ 

[0 0 16] xu.?t>hwtryf?^*tyx;i/rabfyg^tc^ 

U<TaVi*i-&lC«±fB©**TAVi®T«-5d*, d© 

tt, x^pl>hraty9^tyX;l/Wtfy9^<i:**S^^T 
Vi««-g-©:;^*<^Vi©Ai||«T*.S. ;i©J:5»cxi^;>c 

> h Pfl fc! y 5^ i: / X;i'ra If y 5" t *iS;ic S ± 
fH;^fiK©J;plc, yX;W?iJ«:'f ^i/v'xy h'^y K©i'J 

5^ ©i'J^S:^!^] ir^{>ofcSSSx^;/>hratfy5^ic-g- 
7iC*3, j:©*i^»c«, yx^v^ij?: 

^j^-r-ss/ x;u©ti®*ti*s:j^ffii(-M LTtn^ic-r 
ti^z.b.xzts.^t'^. c:n»cMbTtt&>'X;u*^e>©7-f 
jp^'xupt > h«*f©i!tai^'-r 5 >i/«;-re)-a--5c t»c 
io. s-yx;w^^©<>i7jijf£4&M©tfl[ei^«iti&T# 

[0 0 17] ±.%iM^(n>ti'y-'y^)V9<DmM-}5 

tt:;^©J:dJcUT#t:tT#«. f^&ifc-fe, «8iB>'X;i'^J 



( 6 ) 

9 

6 ^ (L/n) cose 

x;w?ij*i4{@©yx;i'^;i/-7'ic:5i-sij$n-5)«-&$#^ 
feiTjE^sns. 10 

[0 0 18] ilE^S^CD^^-^W-^Ur^roiiiS* 

ftic^viT, S5fHy x;u?'j©M«ga5^j-©Sce©y x;^*^ 

iJ-tit'^T^{brSCli:tS0 2 3 (a) iCMJibTittHJ 
[0 0 19] -hl2©J;pltyX;U5!I©Mi^ffi^© 

»ffl©yxjp*«effl-&-ric5!is*fT5«-&(r«> -f^i/ 
4 n , taiay xju>?ijA*t(riHiiMaE;&[fii tfiSt-TAS* 0 1 

« ±5 (L/n) cose 30 

[0 0 2 0] jiktc, ±um^<o:t}y-y^ )i^^<Dmm:^ 

K) . G . B , gS;VittC (v-T 

» ,Y (-fxn-) .M (v-if>y) 

y x^P^ij*^ sttm-r -s-f i?x h^-v 
yiJrtw&y x;wi^;w-:^**SirffiS«©i^ i;ffl54)-*«feT 

^lE-r*J;-5lcSiIf2-r>i'v^x'> h's-;/ H^&iiJ^jSS-fr 
tt^ tt|geHi©S«»c5ktbT&6a©-f >i7>?x<;/ hA. 

[0 0 2 1] ^/t. ±tE©J;5i^j:R. G, B. sS;Vi»i 
C. Y. M^©*l^fe7^ JU^'XU^>h$Wr-5;^7 
-7^';P:^*fflifi-r«lS-&. S-6*tt:Hi-r««l&SI!S© 
/X;U51IS: low's y I<©rtaJ»Cj|^fiK-r -SJl tlrioT 50 
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©#y X;i/i^;i'-:/A««9l2S«©ra uffl^j-sfifer^^E 

(0 0 2 2] (2) 2f:«Wtcfi5«;«77-7-f;P^ 

■i>i7yjLy h^y HatXWf5S«©5-fe©-*&<di;^ 
IH-f ^^v'xy hA-> KS;lX*l}tSS«©5-6©-:^$rfi& 

tr 51* b TiiJ^S:;^ rfii Sift s -fr 5 BJ^^Kl&^s i , 
i}f2«»:©y X;w*^ e> ©< >^ ©ttffi **!I^-r -s y X;i' 

•g.i<J^5g«(l«¥g:i:&#b, S-ttiEi^;i'-X©iJ>/j:< t 
"b-aJA^MIBStR©!^ DSB^i-*«9fB±3feaE*I^I tjfeSETf 
€rSJ;5IC, ttrl5-<>i75?xy h^-y h*JS:CKttr?H»«© 
5 ©-:;&*ft&:&»c5k* bTiij^sii-s i: &<l#»i:-r 

[0 0 2 3] ( 3 ) 'A\z. *»^Jr«gS«ftS®©«iifi 

?Sffi*S5J$-rs-^*©««<!:. <S^ti<th-:^ 
©S«± fclg^o -< -'W^' X k ^ > h b TfiKS ;<j 
7-7 ^W^' i S?0Effi^S©^?^ffi-tf afeo T, 
«»©>'X;i'?£?'mj;iia5fibTj«.5>'X;u5ii**bv k 
y x;i'?ij*<i!i^ © iJ'jw- y ir ij-fij $ nx :^ ^ -f > i7 X 

^^3!E;^rSii-i^ij$-a-«.T.st, mi2*gst©yx;i/*»e 

IC 7 JUrJ' Wi^Srettil bTf}fBSffi± »r taiH 7 w 
;>^xi/;<>h*jgiig-r^xai, '^miZif)V-:/<D'P 
f3i< ife-BB*«WtSSS©lli;SIJiJ-*ftJtH±^jg:>&i«]»c 

SS© 5 -5 ©-:^'£<tfi;&»cMbTiij^3SE3-a-siS t , 

[0 0 2 4] (4) 'Alz. ^^miz^^m^^uo^mm. 
sett, «ia*fiiEJ*-r-5-**os«t, ^!>^t<^:>b-;& 

<D&^±\Z^^<Dy ^ JU^ X.U :^ > h^^mVX^^^tl 
7-7 W t €:=fl-rS5^ftg®©MjfiSfi»C*5V^T, 

*tst©yx;i'^?ij«icsH^jbT^^yx;u5'Jswb, ^ 
/ X)vmm».(Dif)u-y\z»piisnxf3.^-( >i7 -:?x 

•y h'N^y Kt. gS-Oi'S^x-y h^-y H's7^';l/^'«i|s^ 
HS.(i;ft(if5S«© -fe ©-;!&*«&;& icM bT±^:j^rS] 
y HaUf«lJ8ESffi©^-6©-3&*<tS;&fc5l*bTi'M3!E;^ 



( 

11 

[0 0 2 5] ( 5 ) i>ClC, *%iqtr^S E L ^ScoMifi 

m-^ e, jg*? w E L 5e)t«!^ Sr Qtm u t ttrf2S«± »ct5 
IBEL565K®=£jgfig-r*xSt, S-t9l2d^;P-:/0'>;fe 

[0 0 2 6] ( 6 ) ^ikJC, *^HJlc^^ E L gaoMjfi 

^e«. -^-n^n^iEL^^ji&^tritSfccD^^tf;!/ 

•feJU&S«±»cE?"JbTj5K-5ELSe©aijfiS«l'43U 

«icE5iibTj«-5yx;u5<i*«b. gE>/X;i'5iJA**t»© 

Wl<do% ©-^*te:^»t^#bT^^aS:^rBi»r=^S!)^-a:^) 
ttai^«!iw-r*yx;na:tbS!ii^*st, mz^^^^m 

[0 0 2 7] ( 7 ) iJcfc, *f8?gfcfi%S'f >i7 S^x y h 

v^v KeDfH?^^fiC43ViTs *isc©yx;p&?im«c 

iB9flbTfiK*>'XJl'5!l*J&b. K>'XJl'5iJd<tg»©y;u 
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o-:!^*ffi;&fc^bT±*^3&[$jic^l(iS-e-*±^iK 

©-;^*<t!i;&lc*fbTi<J^a;&[6l»c^!li«; $ -ti-Si'J^* 

»lf^Sr*!lWr^iiJ^^$(Iffll¥Si:4*b. S-WIHi/;i'- 
[0 0 2 81 ±IE^^©-1'>i7v'x5; Y^v h*©»HBS 

Lgfi^At#^e>ns. ^t^a5*^^:bT;^7 7-:7 

G, B©«-7^;i/^Xl^;)t>h**iScl-r -S. %^ 
SB«i:bTEL»B*#^5«-8-ir«, rfe/i5^->j 
20 i:bTttR. G, B ©«-fe»)t®-^iERi^ Ae^*<^^ 
f -5. 
[0 0 2 9] 

[«i8©iiis©j^^] (."^imm^m sat, ;t75-:7 

•^n^fj'y-'y ^)V^\Z.'Z>\^XWm-t^> 0 5 (a) tt 
* 9-:7 ^ JP^' ©-||JSJ^^©¥®«3fi«:^^MtC5^b 
TVi^, H6 (d) «|2I5 (a) ®VI-VII^ 

30 fc^le■^&»f®«ifi**bT^»^>. 

[0 0 3 0] :$^nmmm<Dti'7—y^)Vf'i\t. :f37 

©^®Jr1i||R©-7^;i'^'xP';/>h3*h*y h/t^'-> 
\zm6 (d) ic^-rj:5ir. •^©±ic«si^4*«®-r 

«.c:i:»CJ;t>TJ^^SnTVi«). U^, S5 (a) 
BUii 4 *H 0 I^Vifc«ffi©* 5- -7 ^ 1 ^^BWJC 

^bTVi?., 

[0 0 3 1] ^-i- Jl/^J'XV'^Oh 3«. a^t14©i^U^ 
J^<«©®i^S:fi«-TllJi)^;ii:CJ;oT}g5KSn«.. ^ 

fc. ^:ne.©7^';i/^'xu';<>h3«, •^•n^n*^ r 
(5^) . G m) . B (W) ©5-fe©v»-rn*'>ife©fe 
«irj;oT}g^sn, •?-ne.©s-e7-<;i'^xU';><>h 

3i!}^m&<Dmm\zm^inx^^^. z<DmmtLx\t. 

mA.it, 07 (a) tCS^-rx h^-f yiBJiJ, 07 (b) 

jc^f^-tf-ri^iB^K H7 (c) {z^-Tv'jv^mm^f)^ 
50 [ 0 0 3 2 1 ;^ h 7-f -f&mt. V h u d7^©ia^j*t^ 
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13 

3 007-f;U^'X^^>h*tR. G. BCD3-fet;&:-5IE 

[0 0 3 3] iJy-y^)[^iri<oiz^^\t, m^\t, 
1. 8-f>5=-T?*s. S;^. im<Dy^}\^^x.]y^>y' 

30:k^^it. M^it. 3 0 MmX 1 0 0 /xmTfeS, 
ifc. #7>r';W^'XU;<>h 3CDfflC0raRS. Vitol$)-5X 10 

[0 0 3 4) ^nmmm<D:^y-y^}V^^ i 

G, B3m(Dy^)['$'JL]y;A>h3^1'D<D:i—yht 
bT 1 0©®^*Jgfifeb, lia^l^OR. G. B©Vi-f 

[0 0 3 51 ±ISO*7-7-f 1«. 05 20 

(b) lr5^-rJ;^^j:;'cB«OV-y-SSl 2d^e.«Ji3ta 

[0 0 3 6] &Cf. H5 (a) »C^-r*7-7^ ^W^' 1 
[0 0 3 7] S6«A7-7-f;U5' 10®3fi;^S*XS 

■tfsit>-&y^ji'i'x.U}^>}'W0L-v$>?>, zLomm 

6\Zj^-oTm^-^n^m'i!(Dy^)V^X.U:<yhi^1A7 

mx 1 0 0 umm&\zm^-^n^. 40 
[0 0 3 8] Rssett, y^}v^x.u^yh^i$,7\zm 

ic J: o Ttin^ $ nxsi^g s n s . 

[0 0 3 9] lll£6©if^fi£^. 06 (b) \Z^-t^y 

(c, 7-r;i'^xix'^>htf«sf©j^}^}8&€-7-f Ji/^'xU' 

>t>h«g«i7Ji«t|&-r*C:t»C<J;l3, =&7^;U^XU;/ 
>h«S«t7S:7^;U^'Xp^>h«^SH 3TfJSi&-5. H 50 
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6 (b) »r*JViT. ^^^13RttR m) ©feSrWf-S 
y^ )UiifX.l'}<>hi^ni:^L, ?9F^13G«G (») 
©fe*WrS7^;i'^'X^p(>h;»l^?£g?U, -^-UTWF 
^13B«B (W) 57w;i'i5'XU';<>h« 

[0 0 4 0] ^y^)V^J^U:<>h^^7\zm^m<Dy 

K>. me (c) iz^-r^f>\zy^jVi'x.V'^>httm 
3 u, ¥afl:-r-5. bviit 

tiy-y^)\^^tvx+^j-ummf}mibn^^ 

T, 7-f ;i'^x^^>h*tilsfcD^8E?i&©«S&i:-e-©^K?S(^) 

6^\zy4}i^:!^i^:^>h«n(omi^^<Ds^i)mmiyrm 

[0 0 4 11 JW±ltJ:0 7-<;W:?XV';)t>h3*t3^^$ 

nfc^. •?-ne.©7^5>t>h3*^^trft«s-arsfc 
^'x h 3 m<r>ismBi.nti y-y^jv^'i ©^s© 

[0 0 4 2] H8«. 06 (b) »CiSLfc7V;i'^'X^ 

6«R, G, B©5-fe®lfi, fi»IA.«Re©7^'JW^'X 
^><>h*Ji|Sf*'f >iy®«[itffi:bT, V1f-aSffil2 

(0 5 (b) rt©&;«7^-7^;u^'?g^M^i 1 

Ge©7-f;i'^'XP;/>h B6©7-Y;1'^'XI^ 

;*>^«i|s^ofc^^>©'f >i'-:^3:y hSfs-b-t-n-enicii 

jt$n^*<, •?-ne.©i»3t«0 8©t)©tiib{c-r-5c: 

[0 0 4 31 08C*ViT, >i/-:?xy hem 6 
tt. 'r>^5^X';; h'Sy H2 2S:filAfc'\y H^xy h 
2 6t, 'f >i7i^x<>' H 2 2©{5re*Sll^^f 
H^aSHIW^e 1 7 t, 1 2 ©ta:ffl*Mt«i 

t^^^&immmmm lat. -r >i7s?xy h^-;; h 2 

2 ^Tlf-Sfe 1 2 lC«bTi^^i^!ft$-e-Si^iE^ 
Idgfi 1 9 i:\ >i7 s^x h'v-^ H 2 2 SrV-y'-SS 
1 2C^tbTi'J^«i^«)S-e--5iiJ^3E^i&Sg2 1 
•7Hf-S«l 2Sr'f ^i^v^x-;; hSfil 6rt©^:^©f^ 

x-;/hgSl 6©±fl8©$!lW«:Sl^n>hD-;i/gg2 
4tS:^-r'5. 

[0 0 4 4] mmmmmmi ?. 

ei8. >i7 5^xy h'sy K2 2€r-7tf-S«l 2K 
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^^mwjmm. 2 1 co&ge^'^c-x 9 ©±tc^e$n 

[0 0 4 5] Oi'v'xy h'Ny K2 2«, 

otcs^fipir, *M®:oyX;i'2 7S:?ijtftfcM'<^c:i: 
irj;oT}^fi!csn;*5:>'X;i/yiJ2 8swrs. yX;i'2 7 

\t2 8 /iimTibD> y x;i-2 7 mo) / X)v\^y9-\tm^ 

«14 1tfinT*§. 05 (a) &at05 (b) »r*3Vi 10 

:*f6]xRix^njrit5S-rsS'Ji£5g*ifi]Y«0i oic^feVi 

[0 0 4 6] 'f >i'>'x>;/ h^^y H2 2«. -^-OyX;!/ 
(05 (b) #M) l^©Hff^ffiefc7^;i'^'XW^>h 
[0 0 4 7] -f ^^'v'xy h'N'V K2 2«, 0 

12 (a) BLr;f0i2 (b) ic^frtficfiijs^wr^. 

A«cfi«HCtt; -f >^v?xy I-'Sry H2 2tt> 0tJA«Xx 

^uj^MoyxjUT'^— h2 9 1. •?-nic^*[6]-r^fgi!; 
salt, iE-ne.*svwrgE-&-r-5*g^ott«)gi5*j3 2 
tsrwr^. yx;i/7'P'-h2 9 tsi!i«3 1 toFfljw 

«, tt^aSW 3 2 »C J:t3Tlt»®-f 3 3 tW@ 0 30 
3 4t*iJ^fiK$nS. it^O-f >^r^3 3 t^ftJBO 3 4 

[0 0 4 8] mW]i& 3 1 (Ommzit-f >i^m^K 3 fi i)^ 

m^^n, z:<D'f>i/mi^K3 6\z-(>i7mi^i&m3 7 

;>l>h*t^Mtt1S[®t) 3 4»C5(!5jiU, $e.lcffite3 8* 
ffio T'f >i7 ^ 3 3 tC3Sj^-r-5, 
[0 0 4 9] .yX)Vzf]y-h2 9 < >^^3 3*^ 40 

j{>oyx;i/2 7*i|9:(t?,nTViS. tBS(j«3i© 

-f >i7^3 3«rJ^fi£-rSfS©K®»Ctt. ©5-1'>i7^3 3 
IC^lSS-ti-T-f >i7j!nii£|iE3 9A<«li3f«ftt5nTV^S. 

z.(D-f>^tami^3 9it. mi 2 (b) fcs^-Ti^ic, 
EE«^T4 imifizz.n^i^n-r^—M(Dmm4 2 br 

1X4 2 b^Wf 2.. &mM=F4 Htmm4 2 aRZf4 2 
b -x©3i® IC J; o T5c^ C Ta^T^fflU'sS^tti-r -S J; 5 «' 

tst, Ji;«cbfc$Sl»tc«ars:7'f;u^x^^ 50 
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>h#i|sHvl*tJ£}@0 3 4d^e.jlSS3 SSriioT-f >i?^ 
3 3 -^8SAf 

[0 0 5 0] '^\z. mmm'Fi i^vwa^sflf^f s 

^JEfl;^^4 1 t«»i«3 1 tt^lCTcro^t^'^H 

j:ni'j;o. -iyi^ms 3'b7t<D^m\zm^tzit>'f 
yx;i'2 7*^svif-s«i 2 (05 

(b) #M) 'v[fi]ltT7^;W^Xl/;<>h*ri!SfM**J^JSf 

8 t;feoTi!ta-r^. fi^. yx)i^2 7<Dmmmzit. 

^JSf 8 ©fltff 0 ^ y X;U 2 7 ©JLgS* 0 ^ 4i»±-r 

[0 0 5 1] E9{C:feViT, KffiSfeliai^e 1 7 
-(>^i^x.yh^y\^2 2=&mfHm^^it^a=E~ 
^4 4iis >i7$?xy h'vy K2 2*S'J^:;?l6lYt 
¥fT?fe#i^IsI»?lrJS«llsIte;^ii-^/3^:-^4 6 -<> 
^ S?x h's-v K 2 2 $i^S:^r^ t WT^tttlSlHl 0 iZ 
lg8!ltHie$1i-ST^:-^'4 7 ^-LT'r>^>?xy h 
H 2 2 SiT^^lfil'v^ffi^Wl^** Z ^i-^' 4 8 * 

[0 0 5 2] ms iz^iyit&mummm^s l8^t> m 

9 lt;feViTv vif-S« 1 2 «:«1i-S7^-:/;P4 9 t, 

■t-©-T— :/;p4 9 *5cWfl®j;5fcSrtiHrie$-a:^0^ 

5 1 t^m-t^> *fe> 0 8lC55Uy5:±^SEWlS 
ei9tt, 0 9»c5^-ri:5tw. ±^2E:^ifi]X'sM0CS:^f 

15bfc7.7'f5^5 3 i:«:Wr-5o X^-f^ 5 3 «rt^-r 

—7^-:$'it)^f^m-r^ t^iz:^'^ H^-;i/5 2C?& 
[0 0 5 3] BI8(::^b:^SiJ^g:i(j^S2 i 

[0 0 5 4] X7'fy5 3-t>X5-1'y5 6rt»C^V^T/t 
JPX^t^ir J:oTm:'3*lioiHl<SiftSlHffli**taBCfT5 
xy h^y H2 2 CD^^S:&r6lx±©{ta-^5^-:/Jl/4 

9©9lit*:&ffiiY±o{te^*iij*»aHlr(Mffli-e#«. 

'f >^s^xy h-Ny h*2 2-^7^— >''ji/4 goffiasn 
mtA)i'7,^-^'^m^'>ftummm\zm<iti-r. -y— it? 

[0 0 5 5] 0 8lC^t}fcS««iteg®2 3«, Tif- 
1 2 SriK^f ^S«iR§SB 5 7 -^-tf-SS 1 2 
SriaaSr-SnsKy K5 8 i:*Wr-5. Dzf<yh5 8tt, 
fic, tfLffi^i:ViofcW:BiBltfi)5^n-&S#5 9 t. 
5 9 »C*tbT»|S?^8(l-rS»|l?lWl6 1 t, #I^«16 1 * 
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'P'L-tLXm^-r^m 1 7-A 6 2 t. HI 7-A 6 2 
lcMUTlBHS-r*B2 7-A6 3i:, ^27-^6 3® 

K 6 4tt3S^K5I^CJ:-DTV-tf-Sffi 1 2 *!R^ 

[0 0 5 6] 0 8(C^V^T, ^^leSb^Bl 9\ZJ:-D 
T^BdStlT^^SHilf S'O^i'xy K2 2 

$ns. i7u-->ifgia7 7tt-f >ir5^i», H 
2 2$ife^-r§;td?)(D^M-c*.^. m'f-^m 8\t-i> 

h^-; H2 2f'g©ffl/f(DyX;i/2 7 (El 0# 

fig) *^5i!ttasti«-r>i70ffi?i!fofis*yx;i'rtt 

jB9:fe-r-5«i§T?*«. -t-UT, t!>yse7 6tt 

-r>ir-:;i.;^ h^.;; K 2 2 *t^*a«^tca&s t^icy X 

Jl/2 7 (01O#M) ®$fei*S;B&lh-r-5feJe>©gSt?* 

•s. 

[0 0 5 7] >ifi?:cy h^y \'.2 2<DiB:mz\t. 
00^7 v'xy K2 2 i:-«:»t#»|-r-5M^T^ 20 

[0 0 5 8] 0 8IC^bfc=i>hD-;i/gtt2 4«> :/ 
P-fe>>-9-SiR^bfcn>t!i-5'2{=#:g|5 6 6 Xi]^ 
ei:bT®:^r-JH-K6 7 t, ^^^BtbT^CRT 

(Cathode Ray Tube) f^wXyW 6 8 tSr^-fS. ± 

m^u^ymt. mi 4\z^-r^'5iz. mnmm^nv 

CPU (Central Processing Unit) 6 9 ^> ^M^^ 

sisitt- « ^ ^ u 'rut>-^mmnmim ? it *%-r 30 

[0 0 5 9] S8JC5^bfc's«;/ H{£te©ltBI^® 1 7. & 

^VLmmmmmi 8, ^i^i^iBib^ii 1 9. wm^mm 

^©2 1. >i'i?x.y h^.;/ H2 2f*3©JE« 

^^4 1 (012 (b) mm) 'Simmt^^y \^mw]\si 
^7 2<D&mmt. Ei4c*viT, xmti^>i'—y 

t-fc, SS«S&effi2 3, A:/3^S6 7, 

•vy tf>i^gfi7 6©&tls^fcAHi:^<>^'-7x-:^ 40 
7 SRll^A:^? 4*^bTCPU6 9ic«5«ft$ns. 
[0 0 6 0] ;)t^:»J 7 1 «, RAM (Random Access Me 
mory) , ROM (Read Only Memory) ^ t.\>'^'otz.^UW 

tfe®^-^. E7tr^fS-fflOR. G, BE^JiSrllSf'S 
fcfeOR. G. B©p-feOl6©V-tf— SSl 2 (H5 

#M) rt»c:feJtsttm{iiia^£jsgix-^'tL/Tffiis-rs so 



[0 0 6 1] CPU6 9tt, ;<^'J 7 IrtirlBttSSnifc 

;fcje)®+Y-;;tf>:yja^ega:, mT5cfiz7 8 (ia8# 
fig) 4fflVi^5:aaate&^srs;t«)®ig[^*fT5Ss 

> ^*^)|s^&^8pir«fc^^)©?fisc&ff 5«siiitai!C8Bi:«w 

[0 0 6 2] «iPig^gl5Sr^ U < ^mmkt. -i^if'J 
x-y K 2 2 *ttlii®/iiJe>©*!J»lffie's-b-/ h-T-S 
fc*©fSiaMififil:®ia»SCi:, -f >i'i?x-y h'sy H2 
2 *±^^:*[^X'sFf^©iiST£aE^»;$-&§fcie)© 

sij*fi:*risi Y 'vwjs ©91 jtaa:«^ ^tr ^ »e> ©$ijp 

h^.y K2 2f*J©1fg^©yXJU2 7 ©^-^WVi-rnSrf^ 

ai5^<i:Vidfc#a©«ifiisi^ffl5«:*-r«.. 

[0 0 6 3] nt*5, *SliS}g^T?«, ±fS©S-aflg€rC 
PU6 9*fflViTy7 hWtcHS-r-SiltlCbfc**, ± 
IB©#«tt6**C P U«M V»)&Vi#ffi©ffi^lpIBSfc J:oT 

[0 0 6 4] £AT, ±ffi«l;«y>»e,lS-S'f ^i'S^xy 
a 1 6 ©Kif^&H 1 5 K^f^ n-^^— h \z&-:5\t^x 

[0 0 6 5] •^^V-i'\Z^^%m.1SiK\Z^'DX-i 
>»x-v h^ei 6A<f^Si-r 7.7-v:fS 1 \Z 

h 2 6-^S««$&g®2 3-^a>hP-;i/gffi2 4^ 

[0 0 6 6] ;^i:fr, fifias^^'f 5>y*tsij3i5-rn« 

(7.x-yrs 2TYE S) , 0 9©-Ny H:iX-y h2 6 

*±^aEfsKisei 9ic.k^Tia8©«T?5fp7 8©R)f 

STi^BliS-ttT (;^7-';/yS3) . yx;i'2 7d^e.l!tm 

sn«-f >i'©a«:mT?5fP7 8*ffiv»Taij^-r* (x 

■T7::^S4) . -^-UT, J X}i^2 7 <D-<>i7t±iii^it.\z 
■^t>ii:x. &/x;i'2 7 ic5ttj«:-r^jEm^T4 1 iz^m 

-r-SllJEi&^gHf * (7.-7^-;;7'S 5) . 

[0 0 6 7] 'Aiz. ^ 5 >y*<si*-rn 

« (;^X';/:/S 6TYES) , HZLXy h 2 6 



( n 

19 

•rs (X5^>;/:/S8) . 

[0 0 6 8] mmmm^'fi>if^i7^j-->if^-(s. 
o) . *svi«-5-ne.(05!iad«i(^TLfcs-&K«, 7.x 

«;/>^S 9»r*3V^T, 08©S««iS&^S2 S^^f^Sl^-a- 
fi, S^iR^SB 5 7 rt® V-tf-Sffi 1 2 €:K«PAy H 6 10 

6 2S.I/tS2T-i.,6 3^£^i!;$1i-T-7-y-'-S«l 2 
x-:/;l'4 9^T?3»iilb, ■SB,\Z'r-:f)V4 9<Dmm\z 

^ibm-fx$>^iSLm»itb\d>5 0 (09) jrjfb#tt 

2S:7^-::^;W4 9»cH^-r-5c:i:*«a*bVi. 
[0 0 6 9] 0 8©S«ffi;i!7;^78 2Jc.toTT 
1 2 €:«fgb;/5:A<6, 0 9 © 0 1-^' 5 1 COffi 

9 ^fe^/h:ftS^<a-C®F»3lsIieS-li:TV-tf-S« 1 2 Sfi 

Sftfefs (75^^/::/'s 1 0) . ;;^tic, 08©'\yHffl 
*^78 1 lrJ;oTVtf-»Sl 2<£«SgU7^*^e.-f > 
i7i7x-v h'^^;/ K2 2JrJ;oTlffiiIi*M$&rsCl:«*tt 
^iCcfcoTft^SU U'T-yT'Sl 1) . iE-UT, ±^ 
SKib^Sl 9KDtliJ^jiES[|»i^S2 1 '^m^izUpWl^'S: 
T-f >^ >?x 5/ h's-;; K 2 2 *«l@iMi|fifl[e's^ll|-rS 
U5^y:/S 12). 

[0 0 7 01 dots, ■i>i/'J:iiyh^y\^2 2\t. 

0 1 © ( a ) «te»c^-r J; 5 Jr. / x;!/?? 2 s.di'f >{/ 30 

h^B®*i-g'f:itt. l»D'&5>'X;i'2 7©ra(3DraBSf* 

5yx;i/F^tfy5^a:, i»o^^7-f ;^^'x^;>^>h3■r 
^^t^3 -fe 7 -f ji'^' X p ^ > h jg^ig^^ 7 ora ® Rgt?* 

h^y\i2 2'&^73E^:^\ii]X^^WjtS'&^t^\Z, JX 

5. 40 
[0 0 7 1] El 50X5=-y:7'S 1 2T?-f >i7-:^xy h 

A-;/ K2 2 A^fisiiBa^ffieired^n-st, 01 ttsv^x 

-f >i7>Jx-v h^-v H2 2tt (a) ^ffilcSA^n^, 

01 ^(DTsT-vZfSl 3Ti^S:3^l6]X^Oi^ 

0 9®=E^«IKI!jgSl 9*«f^B(ibT'f >^v' 
x-v h's-v H2 2*<0 1 ©j£^S:^[6]X's.— ^OjSST 

tti^wjc^sc^atib. ^<r>i^m^. ^>^^m^-t^^ 
7-r;i/^^xi^^>h«j|j7 t**^s-r-5/x;u2 7*<aiB 
bfci:#»r-toyx;i/2 7A^e.-f >i^r!ft*3-67^;u^ so 
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xu/ > h^j^sfd^qtmsn*. 

[0 0 7 2] tS.^. CCDi:#®'1->i7lltaifitt, 7>f;U 
^'Xl/>l>h<S«7 0Sffi:^aJSJl«>«ffiT?«3&:<, -t 

©rtSro^^J-O 1 . *IIJSJgllT«:i:S©l/4®aT 

abs, c:n«, ^aif-SJ^'pJr, S-7^;i/:5'xk>t>h 
«R«i7«yX;U2 7*^5©l|sIO-r>:>ia:tiilCj;^Tia 

i;oT, 2fs:||JSJg^T«4|pIOSfeI!tai»'J:oT§i©± 

[0 0 7 3] >i7-:?x'> h'sy K2 2«. Tlf-Sfi 
1 2 C^t-rs 1 9< >^^©iitS*«i|il7r« i: (Xxy 
■ 1 4TYES) . S<e^l/jbT«!]»^« (a) -s^ 

!is-r5 U'T-y7'si5) , -e-bT$e,ic, 'f>i'-:^x 

h^«;/ H 2 2 tt, iiJ^IBBdea 2 1 »tJ:oT^«i^ 
nTliJj^:;^!^! Y-^^J&ftJ6 SnfePMSES 6 fc'Jti^Bfc 
16). 

[0 0 7 4] 3j:||J£Jg|n!J4, CPU6 9id:, 0 HCiS 
V^T-f >i7';?x y h's-;; H 2 2 <nJX)\m2 8 «Jgfi£-r 

•rs. 2i£^jej^ii-t?«n=4, 1 8 offlwyx 
;i/2 7d^6^sssLC9>'X;i'?iJ2 8*4o®i^;i'-:/ 
fciJ^SJbTs^^s. JitifciO. i'o©>'X;wi^;w-:/ 

«/X;P2 7Srl 8 0/4 = 4 5fS-^tf:^$ L/n-T^C 

X;i/i/;i/-:/g$L/4®i"j^3£;&rS]®SS. 'tfs.t>% 
(L/4) c o s eictajtsns. 

[0 0 7 5] eSoT. 15-f >4}-©^«^*«ii!^TbT«!) 
m^m. (a) ■-.^Dibfe'f ^iJ/v^xy h'\->' H2 2«0 
1 lC^ViTIiJ^lE;&rSj V^IESil 5 iinW-fr^m bT^S 
(b) 'N.^iftTS. 01-CttffiM (a) ttiB 

(b) t**±^*;^i^x»cMbT'>b-rnTjs*^nTVi 
^psictt, <afi (a) tffifi (b) it±m3S:»i^x\zm 

bT«l^bffiST?»S. 

[0 0 7 6] ffiB (b) ^m^^f^mV1t-<>i7':^:cy 
h^y K 2 2 «, XT-y -/SIS X^^^WsRZS-f > 

2 ±.\zii\-f^tsv-y ^ )v*^r^^w$.i i 

it>x^yi;^m^^\-y^tmz. imm<ov^>\t^m 
2»eoy XJi'i/';i'-:/cj;oT2 Esw-i' >i'tt 

[0 0 7 7] Z.nm^. -f >i>>?x«;/ h'V-v H 2 2«, 
fifi (c) (k) ©iaJciiJ^SEi^ib&^Oilb 

fe*t5^^jS^!i»RiX'r>i7ttaj$«i»33ib (xx'v:^ 

S 1 3~Xt--v:7'S 16), ;intcj;i9, Vlf-S«l 
2©;t7 7-7^ Jl'^'JgfiK^^l 1 © l^J^}-©-f 

©d^;i'-:^»::^^«abTiij^ia«?£ft5£bfc©T, ±fB 
©* 7-7 -f jv^m^mM. 1 1 © 1 5ij^j'©^it«&c®j 
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•5. 

[0 0 7 8] :Ltvxt)7-y^)Vi'm^fs.mi 1(01 
)v^m^w$.i iwajme'vjsMsn u?^ 

VZfS19).-^\^XmmM<Di3=y-y^)V^m^WiL 10 

h€:J^fi£rs (X^-y^S 1 3~S 1 6) . 
CO 0 7 9] -Tlf— SSI 2rt©^T©*v- 

:7w;i':5'Ji^figMJ^l 1 ICMLTR, G, BCDl-fe, 

yT'SlSTYES) , 7.7^-;;ys 2 OfV1f-S«l 

oT, jaa^ov-tf-ss 1 2*<ii^8i5-sg^t±j$n-5, 

U7^>;'^S 2 ITNO) , 7.5"-;/:/S 2'sM-:>T 
gfJ<D-7-y-3t« 1 2 »c^*f -5 R 1 fel::Ht--5'f >!^«:3g 

[0 0 8 0] ■^^V-^H^^^mnTOiii^ifiib^i: 
U5=-y:/S 2 ITYES) , CPUS 9tt08lC:feV» 
T-f >i7e;xy 1*2 2*:1r-fr-;;t:>ygS7 6© 

^^r^^xy h'sy H2 2»CML'T+-vry t!>i^i!!.31*ifi 
f U7^';;:;^S 2 2) . 
[0 0 8 1] JEA±Jc.fcO, A^-^^fJl'^'SSiJ^r-S 30 
R, G, B 3-feCDp-^Ollie. «»J;^«R-felC-:?ViTO 
/^^'-::^>i^*iil^Tb, ^<0^. vtf-SSl 2&R. 
G. B©®2-fe, «ai;i«G-&&7^;l'^'Xl';>t>h*^l|Sf 
tT^-f >i7v?x-y h^ei 6'sJ82lbTGfeODn^' — 
x>iy?&fTV\ $i=.»ca«IWirR. G. Bwmsfe, fiaj 
X«Be=£7 ;U^'XV';><> h|j!(4i:f ^-r -y 

hsm 6^ijaiiibTBfi©A^'-x>i^sff5. cin 

1CJ:0, X h^-f 7^^l^i:Vio>t^&aOR. G. B© 
MB?iJ4Wr-S*7-7-r;i'^' 1 (0 5 (a) ) 

*g«S:fflj^fi£$nfc-7+f-s«i 2*ii!ifi$n-5, c<Dv 40 
•!f-««i 2*;«7 7-7^;u^'<ia«i 1 irtcw^f-rs 

n-5. 

[0 0 8 2] :/i:fe, ^t>y-y^)V^1^1&^^m.(Dti 
5— ^55«Dfc26fcffiVi«'b©tfn«. 2(5:j!7 7— 7-f ;i/ 

ICV-tf-SSl 2«:^»fbTffl-<r©*7-7-f 1 ^£ 



«1 2±-tf;(J7-7w'JU^' Idi^^Rti't^lC. e<r»cv 
•tf-S«l 2$«)8fbTb*5©T«;&<. ^ffij^^^ 

■tf-s«i 2*^»f-r-5^<h*<a*bvi, 

[0 0 8 3] £A±®J:a»C, 2|E|lli£Jg^lCfig-g);<7 7-7 

-f;i'^'©ffijS:)^^&cXjSj6g®icJ:n«. 0 5 (a) \z 
a^-r* 5-7 w Jl'^' 1 F*?©®* 0:7 ;P5rx Ix^ > h 3 

ttOi/v'xy H2 2 (01#M) ©10©*^^ 

aExcj;oTjgfifetFn§©t?«?a:<T, ^im<Dy^)v 

^^x U;* > h 3 / Xil/yjl'-T^lrffif-SlSSS:© 

/'X;i'2 7fcJ:oTnlHj. *IIJfiJKfi8T»*4 0, MfeT 

•f > It W €r g § e: t J: (3 ©KJP »r $ n 

xp^ > h 3 rai?jigj9fcA-7:y***fe bs t 
^na:> *5-7-<;p^'©^Mja4$it&Viifi<)iri^ 

[0 0 8 41 t>•^5^, **JfiJgffi©Sl3fi^feTtt, 

[0 0 8 5] tei5T, < ^^v'x-y h'N^y K2 2©y 

x;i'?!i2 8^&j^^r^i!iia:©yx;i'2 7©-f ^i^stutift 

©iJ-W*<^*^-ir?S:-5::i:«|g2 3 (a) I'MiibTitt 

mhitmr)x&^, <^tc>'x;i'3ni2 8©MSSfiBir 

m^\mi^mi om-t'o. ©yx;i/2 7 

;i©J:5lC'f >i'l!tffifiA*te©yX;Hctfc'<T^lr 

Jl'^'X > h ©m*!^— fc-rs C t ICM bT«F* b 

[0 0 8 61 tKoT, M*b<«, 01 3ic^-r.}:5 
IC, yx*;u?^j2 8 €rjgj^t*-5*g^©yx;P2 7©5-fey 

X;U^J2 8©Mi^g|5ElCi¥«E-r-2.Sc{l. M^it 10 Mm 
fttt^fe-f >i/:felltmb/.tVi>fe©tl9:JSbT*5^, ^0 
0«U^)-Fir??«E-r«>'X;i/2 «f!l^«4<B©ii' 

)i-y\z^m\^x.^<Dy X;i/y;i'-^:/¥ficTf m^S^ 
[0 0 8 7] *miiii£?^6nciJViT«. mm&tvx 

S3tft©;S:V>fif|&#«&fflVifc*t, aiWM6i:bTa3t 

^^©1»S&«!is^S:fflVi^^:^:%)fe•65^^Jgg-e&^. -^o 
i®-g-t*>oT«, 7-f;u^'xi^^>hwicM*£;-r -sfic 

JS^gs^v»^a«J|^^ip^si8:^^T:^9 y ^ vT.i' i: bT^ J: 

^■^xi7im\itji\,^m&tvxh^v\ 
[0 0 8 8] ^rz:^mi^mmm\z^^^xit, y^)V9 

Xl<'^>HtbTR, G. B*ffl^»fc*fb■fe^^. R. 
G. Bfclfi^tSnSJ: 4: fifiJ^«C ('>7» . 
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M (v-e>^^) , Y KxD-) '&mmi^rhi)-^^t>u 

-toa-g-tcafeoTtt. R, G. B(Dy^ JV^X-U^ 
>hUn> iZ^^X. C. M, YCDfe&=fir-r-57-f 

(0 0 8 9] ^/c:> 2fc^l*MJ^^I'*5V^T«. ISg6 

[0 0 9 0] (m2mmmm) iii2«. *^bjic^s;<7 

[0 0 9 .1] :^^mmm\zj:-oT^m-^n^mm<Dxm 
jctti^ut?*^. 01 40CPU6 9*V7:;i'aFij 

/ n X« L / 4 C^JS s -a-TSj^aEg « s ftjef « z. t 

[0 0 9 2] ^nmi&mitim i iz^vitfccommmmt 

[0 0 9 3] ^omi^m\zwim-rtnt. 0 2»c*jv>t, 

-f >i7 y h 's^;; K 2 2 «^^3iE:;&f6i X ^(Df^^Wl 30 

<r)±^Mmm<Dmjmzm.<izm^:»\^^y xjvi/ju 
-•:^im'»\znm-r^jf^WiM6i£\-}^»W}i'XiSLm (b) 

'v^KiLfc^, ^^a:*(Bix©±|Ei*i6i©S»*ifil'^ 

fifc'Jt-rnfctts (b') ^m^j^vizmm-^ti^. u 

*S. ffifi (a) *>5^iffi (b) *TCD*itaEOWaU5ffi 
S (b) (b') 'vcr)±^2Ei^»l©ra(OM:3&© 

^lsn-5^:^:tt^)■6^^T*•5. 40 

[0 0 9 4] 2(E||JfiJgfiiT«<>^-;?X'V 

[0 0 9 5] (msHMJg^) 0 3«, 

J;oT-1'>i7v?x«v h^-;/ H2 2 «:^ViT^1f-S« 1 
2F«?©;«7 9-7w;U^'J^««B«l 1 F*g©a-7-<;P:?x^ 
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isin^^mz^^x^i&-t^m^^im.mz^\^x\,^ 

CO 0 9 61 2fE||Jfi}g^lCJ:oTllil5$nsSEBS®lS 
fflVi^-Oi^v'x'V hgS'b08»C^b;fcg®<!:^*»6*) 

i;^^:, 0i 4ocpu6 9dVX;ujij 
2 8 &}g^rsits!c©yxji'2 7 ^m.itmznm. mfL 

«4 0lC^JP-7'«-Jt-r S^tfeE l.W^i^tl^DTab 

[0 0 9 7] :^mm^mtimi\z^Lrz9c<Dnmmmii 

H 2 2 1 2 ©ffiIiiMS&Ci®tr-tr h b 

fct^. ^0'r>i'v»x>7 h'N-y H2 2«0 3CO (a) 
ttBJrs^-r J;-5 ic, / XJPJiJ 2 8 <Dmz^^:^\^mm^ 

^ia«, -r v?x <y h 'N^;/ h* 2 2 \zm-r^ j xms^ m 

y 5^tvif-S« 1 2 ltM-r«.x^p^ > hrat!y5^t*« 

m\^\^^^\zmms.m&xtb^. 

[0 0 9 83 Z.<Dmmmzi&\^X^. -Oi/'J^iyY 

^vV2 2\mm^m. (a) a^fbrnmrn. (k) 

«lSLC^Jj£3e;5-|5lY-v<D!^Sl!f« « -e©IiJ^^«;*ISO 

igbj^**^. ±^;aE^i!jcDwm4'ir*g»:<D/x;P2 7d^ 
ffib, einjcit), vif-s«i 2i*3©*7-7-<;i/^' 

JKj«fiS«l lrt<D7^;i/^XU;<>h}^j5K«SJaj7F«3'N>7 

[0 0 9 9] ts.^. ^mmmmx\-i.. yx;i/?ij2 8*tiij 
*fi;^[«]Y{cMbT¥fTic-CiJ:aiS:^$n-5©T, iij^ 
sufts « tt^j-fijs nfc y x;i/y l / n f 

t) L / 4 ill? b < 19:^ $ ns. 

[0 1 0 03 (^4S^JfiJ^^) 0 4«, *%Bj(c^;5:^j 

JcoT'f >i'-:^X';/ h'V'S/ K2 2 5fe^ViT-7-tf— S« 1 
2rt©;<;5— 7-fJI/^J^fi£^«l 1 i*3©€-7^;i'^'XP 

#!|st*ttm ic J: o T^iS&f bT v» 

[0 10 1] *SIJSJ^§8lcJ;-pT|liffi$n§«EK<DX;g 
«0 6lc^bfcxSi:l^i;t'«>O. ^>i;&^<Dltib\z 
fflViS'f >^i?x-> hSS'6>0 8»r^bfce®i«l«IW 
jt^i^bT-ab?). 01 4©cpu6 9*vx;pj'j 

2 8«rJ^^-rs*tS:(D>'X;i'2 7$if;S;Wlrnfa. fi^ilA 

«4oicy;u-:/4^ttf«.^:i:%)0 1 o^^tl^bT* 
[0 10 2] ^mmmmtim I \z7ik\^ ft%<Dnymmt 

mti^M.yt. 0 r SOXT^yT'S 1 2T'f >i'5?x«v h 
'^'V K 2 2 1 2 ©}iililiJSffiS»C-fe-> h b 

fct€r. >i7-:?x5; h^y H2 2 f404 (a) \Z 

J: 5 ic. y X)vm 2 8 coffiats:;^!*]**!!]^:;^!^] Y 
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[0 10 3] ;^*3, 0 4 »C^-r*llifiJg^St/J|21 3 »CS 

UTS«©:^fS]t;&5©T, y x;i'?iJ2 8 *0 1 1 ts^ 

oo7'r;i'^'x^^>h«g^7 \zy^)U^a:.u^>hU 
m^mi^-t^z:ti)^-c^^, 10 
[0104] 5 mmmm) mi6\i, ^%m\z^^ 

Mi&t&izm^'^'itl^^ >i' i^jiy h^y K2 2AS:^j^U 
TV»«. 2:0-f >i7-:?xy h'sy H2 2Ad<Hl OJrS 
r-Oi^s^xy h^y H2 2 R^-i>i7 

*ttm-r«>/x;i'?'j2 8 Rt, Gfe-r ^i^^stai-r 
x;w?ij2 8Gt. B-fe-f >^«ia:{a-r-5yx;i'a^j2 8 B 

h*22Air}^^b, ■^ne.3sii©-?-n^niciai 2 

(a) fi.UtH12 (b) \Z^\^it^>i7\±tii^^mn. 20 

Rfiy xjwjij 2 8 RtcMjs-r-s-i' >^ia:ai*»c«R'r > 
•r^^ >i7Bttiimz\tG'f y^^mmmms 7 G^mi^ 

b. •?-L.TB-feyX;V^J2 8 Blt^f/ST-S-O:;?!*!!!^ 

»;:«B'f >i7#t«&^«3 7 B*SiiBgbfcc:t-t7*s. 

[0 10 5] :^mi&mm\z^^xm&^ti^im<Di:m 
eti^u-cfe*. Bi 4©cpu6 9*vx;u^j 

2 8R, 2 8G. 2 8B*j^^-r-54S»oyX;W2 7S 30 
(DJX)Vif)l--y:::ii\Z^>i/i?:jiy h^y K2 2AS 

[0 10 6] 01 ics^bfcHiSj^fiTtt, -f >i/5?x-/ 

h's-;' H 2 2 ICl 9!^©/ XJP>?iJ 2 8 **l9:J:f e,ns>5:tt 
■T?*-DfcOT, R, G, B 3^icJ:-3T*5-:7^;p^' 
^j^fiK-rsKfc^iaatts^bfcoi^i^xy h's-;/ K2 

2*tR, G. BCOSe-^-n-^nicaV^Tip^SnTVifj: 

itn«-^e);ted'>ofe. cinirji^b, 0 1 6 tcs^-r^jg© 40 

'f>i7 5?xyh^-vH2 2A*€efflt-5«'&}C«. 'f> 
i7'J^y h-^y H 2 2 A©±^a£:3^fB]X-->.(0 1 lEl©rE^ 
lE»r=k-DTR, G, B©3fe«:llP#ICV-!f-S«l 2^^ 
#«$i*-SCi:d<T^§®T. 'f >^-:^xy h'vy h*2 
2«lt>/5:Jt«S6{ibT*3mSSt)*. ifc. =&feoyx 

RGB 3fi©|^»#}T'&*^nItg 

[0107] (me ^mmm) s 1 7 :i^^mz%^ 
«tiiga©aa3fi3&ffi©-iijfij^®*5^bTVis. s^t, so 
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m 1 8 \t^(r>mt:^mzii^-(:mM-&n^ms>&m<o~ 

^M}^Sg$^bTV^.&. ^/t. 01 g»@i 8lC:&(t-& 

I X - 1 x.m\zm.^itikik^m.<ommmT&^^\yX^i^ 

[0108] 018 iri5i.iT, JSffi^B 1 0 1 «, ?ga 
0 2\z^MW^y':fii\^x<D^^mWim I C 1 

0 3 aRlXl 0 3 b*^^b. IBtS^lKSSStbTWF 
PC (Flex ible Printed Circuit) 1 0 4 i&^^ffiM^ 

;n 0 2 jcg^ggb, $ ^. 1 0 2 ©asfiiuc 

figWSBl 0 6*A*«;/i7 7-r hibTiatt-SeitlCi-o 

[0109] 1 0 2 HI S« 1 0 7 a t 

H2Sffil 0 7 bi:S:->-;Wl 0 8 »CJ;oTfliS»3-&*3 

•e-«c:tKJ:-pTjg^$ns. ->-;i'$^ i o 8 «. mfi 

ffil 0 7 aX«H2»«l 0 7 bc7>rt{|!l^®»r^«tC# 
«SiJ-SC:i:»CJ;oTJgfife$n-5. ->-;W 1 0 

8®rtai5fctt01 9fc^-rJ;3»C. ««te«!|s»Ci:oT 

[0 110] 01 9tC*JViT, HlSSl 0 7 a«SBJ 

!&:;«f5;^-i>, mmts.-:f'^7.'^yi;m\z^^xm^^nit 

WM<Dmtl 1 1 a«:Wr-5. C®S#1 1 1 aOF^M 

«iB (019 (o±.m^m) \z\tK^m 1 1 2 ^^j^bk^ 
n. -eojijciteisdK 1 i3*««®$n. ^(D±\zmim 
ffi 1 1 4 a **^WD:)&[eid^ s^Tx h (0 1 8 

^m) \zm^^n. ^^ic-t-o^iriBrsiKi 1 6 atm 

J*$n-5. S#l 1 1 a<D9^m^^ (01 9©T 

flUSS®) K«MJt«l 1 7 a*tftS««fCJ;oTS.^$n 

[0111] 018 T?«H 1 «S 114a (O'E.m^^i)^ 
K)W,<^tfttbiz. ^ne.©x h5-f:/M^4II^J;»3 
t):*:«IB»c;£<fiiViT*0, .koT, mimffiii4a© 

4 a«J;i3#SJ:****$f 1 1 1 a±tcjgfiK$ns. 
[0 112] 01 9lC*ViT, H2S^1 0 7 bttSBJ 

««®StJl 1 1 b$:Wrs. inoS^l 1 1 bO^m 
^® (01 gcDTflH^tS) \z\tt}y-y'{ 1 1 8*< 

jgfigsn, -€-©±jrH2mai 1 4 bi<it±iBigimsi 

1 4 ata55-rs:;^rfii'^^BiD^iS]j&^^^TXh7-f:/ 
« (018^^) izm^^n, $e.»r^©±icEf6jmi 

1 6 b*^Jgfi!cSns. Sit, SMl 1 1 bWil^M^® 

(0 1 9 <D±m^m \z\tmytwi. 1 1 7 b^^fts^&iiijrci; 

[0 113] 01 8T?tt, m2®ai 1 4 b©E5iJ&^J- 
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ViT^t), ioT. ^2«gl 1 4b©*»*<i!>3a:<8S 

1 1 1 h±\zm^^ti^. 

[0 114] mi 9 t:feViT, mSffil 0 7 a, ^2 
S« 1 0 7 bRZfi^-)VU 10 8 IC<ttjTffl*n«ffl 

(SuperTwisted Hematic) ^ScaLd^^A^nTVi^. H 
iStiil 0 7 a3^»Jl2£«il 0 7 b(9l^fif^9(c(16K 

/h-t?3^jg©;^'^— y-i 1 9**^jBci)-tfcsn, Jins©^ 

[0 115] fSimmi 1 4 a2:||2l|@l 1 4 htiS 

\f^\zm.s^mmzRm-^n. -tn&ojeig^scttHi 9©^ 
WD:^m7b-^ibM.x\fy h • •^h^)fxmzmm-r^. 

UT, h • V K U ^X«©#3£S;!^** 1 ■:3©i^ 

i^Mm. "tif-i i;simm<7>j'%^—>T;mm-^-^^^inz 

ne.R. G, B©#10-r-:PltM^E:bT:fe»3. -^-LT 
R, G, B<D3^1^m\^i^±)Vil^l-0<D=L=.yV-\ZU^ 

X immam^tsn^, 

[0 116] K-;* h • ThU^J^WIcEJiJSnsttgcO 

i^^t!i7ir;k ^-DXmm. t:miRm\Z9tyf^ii:^Z.t 
ICJ;0. ^Ka/t^;H 0 2®^2S«1 0 7 b©i1.<fi!Uc 

01 9\z^\,^xiizWv\zj:-oxmtsti^^m(fitii&mm. 
m^^m&^mw.iifs.'ox^,^^, 

[0 117] HI 9»C:teV>T, RStl^ 1 1 2ttAPC1^ 

^, Ai (7)13.-0 A) ^ii\^-^^ftytKm^um\z^ 
■oxm^^n. mimmi i 4ai:ii2iisi i 4bt 
<DS^m}^x$>^^iikmifi^±MzM^-t^iiLmizma i 
2 1 **jgfiEanTViS. ig»w»c, pga 1 2 1 ttE 1 9 

(0 118) .mi«@l 1 4 aaz/m2ttSl 14b 
^mmi 1 6 aRUtl 1 6 b«^ TpU-f 5 H 

^mmi:--mum-^ ©ki^ si*--g.ctJcj;oTjg 
^$n^. iine.©iBrS]]Ki 1 6 a&c/fi 1 6 bj6<7f 
>d^«aa*SJt«c:tfciD, iiis«i o 7 axi;cm 

2Sffil 0 7 b©^®±tr*iJt-5«iffii)-T©«]«lE|S))5i 
[0 1 1 9] a 1 8»C43liT. mSffil 0 7 a«^2 

Sffil 0 7 biOfe/sv^Bffljtj^BKsnT^t). cine. 
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is«i 0 7 a«B2««i 0 7 h<o^m^mK)m-r& 

KSSmbffl 10 7c 4W-rs. ^UT, Cl©SS35UiL 
fSl 0 7 c(::(;i, mi€@i 1 4 a]5^€>M£XtU-&§l{flb 

§3^ 1 1 4 c > v'-ju^j 1 0 8 (Dff^mzwtET^mmu 

109 (019#M) *:frbT^2S«l 0 7 b±©^ 
2I|@1 1 4 b^^M-rsSimUE^l 1 4d. ^Al^ 
iflffl I C 1 0 3 a©A*«A>:/', -r-feto-feA^fflJST 

tr}*i^$ns^MSH^ 1 1 4 e , ^vxi&^mwim i c 

1 0 3 b©A:^ffl/N*>:/»:igE^^fns^JSi3i^l 1 4 f 
[0 12 0] 2iE|l!ej^ffiT», mi^^Sl 1 4 ad^SM 

yf^eimuiB^i i 4 cRi;t|i2ii;® 1 1 4 btc^is-r 

•SSItbblBiSl 1 4dtt^ene.©miSi:llD#!|E|--C*-5 

iTo> r3a:to-fe^«ttK{b«3icj:oTjK^$n?>. * 

fc. ^HISStjA I C 1 0 3 aBil^ 1 0 3 b(OXi]m<om 

mx$>^^mmm.i 1 4 e^stt/ci 1 4 f\tm^m.m.m<D 

APC-&^tt, ^i:bTAg*^*i, -fiflSibTPd&rX 
C u S:-g-tr-&^, Ag9 8Sg, PdlSS, Cu 

20 1 %d'>e.fig-&-&^ 

[ 0. 1 2 1 ] m&mmm i c 1 0 3 a^sLzsm&mwim i 

C 1 0 3 b«, ACF (Anisotropic Conductive Fil 

m:M:^^mnm) 1 2 2 ict-^TSs^saibaB 1 0 7 
c<nmm\z^m-snxmm-^n^. fj&te-s; :$^mmm 
mxktm^±\z^mi^^y :/i)mm\zm^-^ti^mm. 

©, vit3J5)«COG (Chip On Class) ^^CW^dtft/X:^ 

;i'i:bT}gfi£$nTVi«., c:©coG:;^iC©||^si3tir 

iSl^Ttt, AC F 1 2 2 ©rtlKtC^Sn-S^fllKt^JCJ; 
::>T, I C 1 0 3 a&r^l 0 3 h<OXfim/-^ 

30 >y t^JHEiS 1 1 4 e RZf 1 1 4 f i:**PmS§ififiS 

n, i^^mwim i c i o 3 ajs^txi 0 3 b©tti:^{WA-> 

:/i:5IWbBBi^l 1 4 cBlC^I 1 4 dt*«S«^MSn 

[0122] la 1 8 »C*5V»T. F P C 1 0 4 tt> oj^it 
©^!g7^ ;WA 1 2 3 Zf^S, 12 4 

^^nfcis!^ 1 2 6 ^mmmm^ 127 1 **-r 
ihik 1 2 6 \tmmy-()VA 123 ©^ffi»ri|*BB#Jt 

fc, ^MiHSi)^^ 1 2 7«APC-&^, Crv Cu-f-© 

40 m<^mnumzj^-:>xm^^n^, fpcio4©5-& 
^jsia^sa? 12 7 *<}g^snfcsi5i!}'«, ^ 1 s« 1 0 

7 a©5-6^MgE^ 1 1 4 eS.Z/^Mi3lll 1 4 f *«Jg 
^^ntc^^iZACF 1 2 2JC±^Tt*igg$n^. -^L 
ACF 1 2 2©rtfi5JC^*n-SSmiaT©<a#»CJ; 
D, *«fiJ©^JSEtll 1 4 eXC^l 1 4 f tFPCaj 

©^ME^s^g^ 1 2 7 tAi^ar^. 
[0123] FPC104 (DS.Mm(Dmi^mzit{^i^m 
m^'T 1 3 1 nm^^n. cio^asmsgss^ i 3 i *<0 

50 *^ee2l5n«m^JCScfViT«?||IBWi^ I C 1 0 3 a 
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mi 1 4b©-:&»::«sm^*««tif&$n. m:»iz^-i^ 

L-TtSflg-r^RSig^g 1 0 6 EI 1 9 {Z^r^ O IC, 

Ti^ )mmmzj:^xm^^tir:Lm^i^ 1 3 2 ^ 
©s^*je 1 3 2 ©3tmftr® 13 2b tcgttt ^nfca;«-> 10 

- h 1 3 3 1 3 2 (D^ai*® 13 2b ODS^* 

m\zikH^rirzKM'^—hi 3 4t. %mmtvx<DL 

ED (Light Emitting Diode) 1 3 6 f&^ir^. 
[0 12 5] LED13 6ttLEDSffil3 7tc3t*#S 
n, ^-WLEDSSl 3 7«. fiaj;lfSS^^*:l 3 2 <>:- 
<!(!:|tJ^j5!c^nfc3tJ^Si5 (ES^-tirT) tcg«$n^. LE 

0 . L E D 1 3. 6 tm^^i^ 1 3 2 ©fl!lia^®t?*S3fc«l 

13 2a jc?tr&]-r-5ffiBir®*^ns. 75:*5, 

1 3 8 1 0 2 JCiDt>S«ISSi^ifr-57tfe 20 

[0 1 2 63.LED 1 3 6*<|g3fr«t, -^CD3fe«Jtl!t 
j2ii!>-®l 3 2 aib^ibl&tJjI^^nxmytWl 3 2®rta5-s 

^*>n, si*v'- h 1 3 3 2CDgs-T?sjt 

.u?s:*ts€»rsrac^mi*® 1 3 2 b*^sj£si:>'-h 

13 3 *ffibT^a5'^¥®^ t bxaiit-rs. 

[0 12 7] j^nmmmcD'^&mm:! 0 i\tiii±(DX3 

10 7b fij*^ e>^i-se3t**isft/'^^;u 102 ©rtas'v.st 0 so 

ii*n> -e-©^*mftL*Migbfc«l'SS*^l 1 2T 
•rSIISl 1 4 aSlt^l 1 4 blCJ:oTR. G. B©j& 

^mt^^nftmtK&m^^±)]^z:t\z^m^n. -^-©^ 

ffl9ltJ:oT<S)tfil 1 7 biiMMT^ytii. Mi^X^tj. 
\^^ytl:\ZJi-oXimA^^}Vl 0 2 ©^VfflJ»c3t^?> 

[0 12 8] to:*, ^i-SB5fco3ta*<+5i-t#e.n;5:vi:i 40 

^fctt, LED 1 3 6**»5tLT^)le<*:l 3 2©3tailt 

Ml 3 2 hi)^iiw-mm^iii^^n. ^<Dm^s.stmi 1 

2 izm^^tlftma 1 2 1 SriSLT^^SrL'v^^it&sn 
^**ElS]$iJ?9 $ n« «[S Hr J; -3 Xi^m \^i7±)V::t\z 

[0129] ±fB^ej(©^£^@ 1 0 1 mfL^it. m 
1 7ic^-r§ljfi:*fetrJ;oT®jfisn.5. JicDsajfi:;^^ 

t^V^T. XSP 1~ISP 60— iiOlS*<miS« 50 
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1 0 7 a^Jg^-r^XSXa&O. XSP 1 1 ~XSP 1 
4©-il©lS*t®2S«l 0 7 b ^fejgfifef -SXST?* 

BlS«JgBgXiStll2S«JKfigXS»Aa«. 

n^ni)m'^\znt>n^. 

[0 13 0] ^-r. ^is«}^Bgxstc-:3ViTift§g-rn 

2 ©m<B^)-©Slt)^ 1 1 2^7* h>;vy^7-f-fe 
iPSffiliTJgfigU. $e.tC-€-CD±JC«fi^l 1 3<£Sftl 

©^^!£fflViTjg^b (xspi) , 7*hU 

Vi^57-r-S€|5S:IHViTmi««l 1 4 a&OlB^l 
14c. 114 d. 114e, 1 1 4 f Srjgfgf -5 (X 
SP2) . 

[0 13 1] rk\Z. %1«@1 1 4 a<0±\zmM. 

^irioTisrsiiKi 1 6 a*jgfigb (xap3) . 
Jc^wEr^Q^i 1 6 aic*H/T7h'>i^i[is*ifit-c:t 

»CJ;0^ft©IO^BB|fil*ft^rs (X@P4) . :;^tr, 
09A«Xi7U->WmiCJ;oT->-;Wl 0 8*a*^ 

\zm^\y (ISP 5) , $e,(c^E-©J:lcSJit)J©7.^— 9- 

1 1 Q^^n-r^ (x@P6) , £AJ:»cj;t), m.^^^- 

;H 0 2®^lSfil 0 7 a±CD/t:?i;>/'^^'->^£1itS5: 

[0 13 2] £t±©^l»ffiJ^BEx:S^:«S'J»'. |g2S 
«J^J5KIS m 1 7 ©XSP 1 1 -XSP 1 4) 

^®Jr^gaA^-;n 0 2©*IS:fiiJ-©;^5-7-i';i':J' i 

I8i&j^^-r«> (XSPll) . Cl©;<7 7— 7-f;i'^'CD 
}g^X@ttH6lc^b;«t:iljg>&fe*ffiV»Tffton, -t-cD 
Mjfi:&ffi4'©R, G. B©$e7^;ui'xi/'^>h©jg 

J5K^40 8©•1'>i7i^x>^^^gl 6$:fflViTiai, M 
2. 03, 04^lC5^Ufc-1'>^>'3i-;/ h^^;; H©felti 

fcrt^<i:i^i;TS)S©T, ■^■ne.©i»Bj«#[^Ts. 
[0 13 3] 0 6 (d) »c*-rJ;ptcvtf-SSi 2-r 
ifeto-^ ■7•tf-MiP^3i*^©±c* 7-:7 ;i/:5' 1 •r;S:fc-fe 

vifyy^-mz^-oxmznmi i 4b*<j^^$n 

(XgP12) , $e,JcmflJ. BlJS'J^JCioTffirfilMl 
1 6 b**}^J«Sn (XSP 13), ■Se.lC-t-WiBlSllKl 
1 6 blc^bT7b*>y5as*«ifi$nT^Ka©«0^i2[fi] 

*<9t*^n^ (xsp 1 4) . ]Et±ic±D, 

1 0 2©^2SSi 0 7 h±.<on^}w^if—>^^mm 

iJ-WrS:*:S8l©vif-m 2 S«*<}g^sns. 
[0134] «±lci 0 ;»;Sffl©vif-^ i SffiRz/-? 

■tf-m2S«*<jg^$n/t^, itn^.©-7if-sffi^&-> 
-;i/**i 0 8&Ffllc^^-e7 7'f>>^, r/ji^p-feCis 

-&t)-l*-bfc±TSVWCft!i0^to-fr« (ISP 2 1) . 
tucto, «iffiA:^;Hfiia:<l^j-©/"^:^^;i/BIJ^J-*#A.TV» 
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[0 13 5] 'A\Z, ^^V1t^<0/\^}m'Ai^(Dm^iSL 

-rfs-tj-^^Wf-r^ (xep2 2) . cinicj:?). # 
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P2 3) . a«®?Ksa7J!aa«, a^s^sgc^ 

[013 7] ^-C^, 1S®^AS.O^i5t^^d<i|i|*3^fc«® 

d^iH-irJC^OaiSnS (XSP2 5) . Jl^LXf^MS 

IC, j^AISSaiffi IClOSa. 103b ^Sl^b, M§8 
^ai 0 6S:A>;;i'7'f htbT^«U, $e.»CFPC 
1 0 4*^jjgf SCltJtiO, B:^i:-rsiKffi^ei 0 
ld«^^-r« (ISP 2 6) . 

[0 13 8] ^±\z^mvftm^mm(Dmm:^i^Rzfm. 
itmwiit. '^\zti^-y^}\^^^^mt^mm\zii\,^x 
'A<Dj^vu^^^mt^. -rtit)-^. ms (a) iz^-r 
7-<;i'^'it"!it>-6Ei 9(Di37—y4}\^^ 1 1 

8(^©ffi^®7w";i'^'Xp;<> h 3 ^i'i^x-y 
yH2 2 (E1#M) ©llHlW^^ttXlCJcuTJ^^^ 
n'SCDT«&<T, S-Hi07-f Jl/:5'X^y >h 3«S 
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r) 'p. 2 0^>^i:V^5*{tT^<«$rl^*b (I 

SP5 8) , mfT^m^m^L'p^ iscc, Ammo 40 
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xmi. 02, wi3ji.\tm'i.mz^Lii.mm:^m^Wim 

V1t<DX, 02 1 fc*»t«#i^Sltfi^-fe;H'g®IE7LaA 

J12 2 0fi.ntR, G, B&feS?^e2 0 3 R. 203 
G, 2 0 3 B«, >i7>'x>;; h^>;/ K2 2 Ol# 
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l/Jffitjfi^eT«. 0 8 KiS-T'T >if^x. V hS® 1 6 
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i7i?:i.y h'vy K2 2JwJ;oT»«l 2 *iiJ^*t"-& 31 10 

t\zvitiii. z.nt\tm\z, m^i2 0^m\z^^-c± 

^*S:llfTU> O^J^v'x-y h'vy h'2 2©^i!jirJ;o 
TSJ^SHfrrs d i: feTirS. 
[0 15 7] ifc, ±8BIIMJ^IiTtt, jEH^^CD^^f. 
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ne.»cRg«$n-g)j:i)jt<. n».fi^±\zm&n9-=.> 
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f2«MJ^SI©Sffiifi;^SCJ;t3®ijS5nfcjKa^it, EL 

o tzn^mm<D^^mz'fi^m-t^ z. t*tTfr 

[0 15 8] 

&C^S!ifiSS»rJ;n«, ;^^rt©^l'<r©7w 
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tSOi'v'xy h'N-v \^(Dl^<D^^\ZX-oXmSSi-^n 
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mM\zn'^v^isi&\:>^^ii^^±.x^. -^-nss:, *5 

[0 16 1] Sfc, 2(c%?g»r«^SELg11©Slj6;&S3Sl 

#fe%Jt@«-r ^i^v^x-y h'N-y H© 1 ©©^^^ICJ; 
oTj^^$n-5©T«7S:<T. •^n^©a-fe^)tJlttS 
/ X)V{f)V-y\zmt^^Wi<D J XMz^^xm^. 

^. :i<Drztb. {Ritl!t^©/X;prafc*3ViT'f >i7itffi 

E L SB©3S^®©^)t^J-7iJi»ttST®S<J»Ci^-Jcr S 
^LtTb^X^. ii©i^«, fetj&©;^tVi«ig;/Jc*9-«^ 

[0 16 2] *fe?g©EL&g©«liS:3^J*atJC|a 
»CioTR, G. B©#fei^^hr^-fe;U&}gfiE-r-5© 

[0 16 3] :^^mzm^-^ >^'^3LV V^y K 

©©jfflise fc J; n«. ©fe/-^ 3^ - ^ -:^x 

h'sy H© 1 IsI©^ag»CJ:-3TJ^fK$n-5©T«;it< 
T. &nl©fe/x^'->«s;fe^yx;ui';i/-7'»cMf 
■5*gSc©/X;HCJ:oTSitaT-1' >i?i!tm«rSftsc: t 

\zii^m'&<r>im\zm^-^n^<Dx. mtmL<D/X)v 
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^5. iit^muti,x<DEhm^\z^n^^Ai^ [02 o] *%?8»c«sELse©®iS:;&}fe©-iijfij^ 

l^-^a^^TJ^^-rSZltdiT^-S. [02 1] 02 OICa^fXS0tC*tfSr-5ELefi©8lf 

mmo^m^fs.^^) 10 H0Ta&^. 

[02] *l«BJtc^s*7-:7>f ;i/^'©®jfi:;^te©<iiicD [02 3] ^^(Dti^-y^ji'i^o^^^mim-r^fii.tb 
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